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Abstract	  
The	  focus	  of	  this	  report	  is	  to	  investigate	  whether	  a	  towboat	  would	  be	  able	  meet	  
damaged	  stability	  requirements.	  	  In	  order	  to	  evaluate	  what	  type	  of	  damage	  stability	  
requirements	  could	  be	  considered,	  two	  damage	  stability	  criteria	  were	  selected	  for	  this	  
investigation:	  Offshore	  Supply	  Vessel	  and	  Passenger	  Vessel	  Damage	  Criteria.	  	  Two	  
vessels	  are	  then	  evaluated	  using	  General	  Hydrostatic	  Software	  (GHS)	  to	  find	  the	  
maximum	  allowable	  vertical	  center	  of	  gravity	  allowed	  by	  each	  set	  of	  criteria.	  	  These	  
values	  are	  then	  compared	  to	  the	  vessels’	  operating	  conditions	  to	  show	  if	  the	  vessels	  
would	  currently	  be	  able	  to	  operate.	  	  Ultimately	  it	  is	  found	  that	  the	  extent	  of	  damage	  of	  
the	  criteria	  is	  the	  greatest	  limiting	  factor	  for	  this	  vessel	  type.	  	  Suggestions	  are	  made	  
regarding	  the	  necessary	  changes	  to	  the	  boats’	  general	  arrangements	  and	  loading	  





















In	  2011,	  the	  United	  States	  Coast	  Guard	  (USCG)	  issued	  a	  Notice	  of	  Proposed	  Rulemaking	  
(NPRM)	  with	  the	  objective	  of	  “establishing	  safety	  regulations	  governing	  the	  inspection,	  
standards,	  and	  safety	  management	  systems	  of	  towing	  vessels”	  (Department	  of	  
Homeland	  Security).	  Currently,	  inland	  towboats	  area	  unclassed	  vessels	  with	  few	  
requirements	  to	  meet.	  	  The	  NPRM	  would	  be	  an	  addition	  to	  the	  46	  Code	  of	  Federal	  
Regulations	  (CFR)	  as	  Subchapter	  M.	  	  In	  this	  new	  section,	  there	  are	  regulatory	  proposed	  
requirements	  to	  a	  vessel’s	  stability.	  	  Today,	  there	  are	  no	  requirements	  that	  require	  any	  
type	  of	  stability	  check	  unless	  a	  vessel	  will	  be	  operating	  in	  the	  Great	  Lakes.	  
A	  damage	  stability	  criterion	  was	  included	  in	  a	  draft	  but	  has	  been	  completely	  erased	  
from	  the	  public	  knowledge	  in	  the	  latest	  Subchapter	  M.	  	  When	  researching	  for	  this	  thesis,	  
no	  original	  documentation	  that	  made	  mention	  to	  a	  specific	  criterion	  could	  be	  found.	  	  
After	  consulting	  industry	  experts,	  it	  was	  found	  that	  there	  had	  been	  such	  an	  opposition	  
to	  the	  requirements	  by	  the	  industry	  that	  the	  rules	  had	  been	  stricken	  from	  the	  
document.	  	  On	  further	  discussions,	  the	  experts	  were	  under	  the	  opinion	  that	  no	  formal	  
investigation	  had	  been	  completed	  on	  how	  the	  criterion	  would	  affect	  current	  and	  new	  
vessels.	  	  Therefore,	  this	  thesis	  will	  focus	  on	  using	  existing	  damage	  stability	  criteria	  to	  
investigate	  the	  true	  effect	  a	  damage	  stability	  requirement	  would	  have	  on	  existing	  and	  





Stability	  is	  the	  tendency	  of	  a	  vessel	  to	  return	  to	  its	  original	  position	  after	  being	  inclined	  
due	  to	  an	  external	  force.	  	  There	  are	  two	  main	  types	  of	  stability,	  intact	  and	  damage	  
stability.	  	  Intact	  stability	  is	  when	  the	  vessel	  is	  analyzed	  against	  certain	  external	  forces	  
acting	  on	  the	  vessel	  such	  as	  wind,	  high-­‐speed	  turns,	  or	  crowding	  of	  personnel	  to	  one	  
side.	  	  During	  these	  conditions	  the	  vessel	  is	  considered	  to	  be	  completely	  undamaged.	  	  
Damage	  stability	  is	  when	  the	  vessel	  is	  analyzed	  after	  a	  certain	  amount	  of	  flooding	  has	  
occurred	  to	  the	  vessel.	  	  The	  amount	  of	  flooding	  is	  determined	  by	  the	  vessel	  and	  rules	  
being	  followed.	  	  Typically	  this	  is	  given	  as	  the	  extent	  of	  damage	  or	  specifies	  a	  number	  of	  
compartments	  to	  be	  damaged.	  	  	  
	  
Vessel	  stability	  can	  then	  be	  analyzed	  in	  two	  primary	  directions,	  longitudinal	  and	  
transverse	  stability.	  	  The	  first	  major	  components	  of	  determining	  the	  stability	  of	  a	  vessel	  
are	  finding	  the	  center	  of	  buoyancy	  (B)	  and	  the	  metacentric	  radius	  (BMT/BML).	  	  The	  
metacentric	  radius	  is	  defined	  as	  the	  radius	  of	  curvature	  of	  the	  locus	  of	  the	  center	  of	  
buoyancy	  related	  to	  the	  transverse	  or	  longitudinal	  inclinations.	  	  This	  can	  be	  found	  by	  
dividing	  the	  water	  plane’s	  inertia	  by	  the	  volume	  displaced.	  
𝐵𝑀 = 𝐼∇	  
Typically,	  longitudinal	  stability	  is	  not	  analyzed	  for	  typical	  ship	  shapes	  because	  the	  
longitudinal	  water	  plane	  inertia	  is	  much	  larger	  than	  the	  transverse	  water	  plane	  interia.	  	  




The	  height	  of	  the	  metacenter	  above	  the	  keel	  is	  the	  summation	  of	  the	  vertical	  center	  of	  
buoyancy	  and	  the	  metacentric	  radius.	  𝐾𝑀! = 𝐾𝐵 + 𝐵𝑀! 	  
The	  final	  component	  for	  determining	  the	  stability	  of	  the	  vessel	  is	  the	  location	  of	  the	  
center	  of	  gravity.	  	  For	  transverse	  stability,	  the	  vertical	  center	  of	  gravity	  (VCG)	  and	  
transverse	  center	  of	  gravity	  (TCG)	  are	  the	  most	  important	  factors.	  	  For	  simplicity	  of	  this	  
discussion,	  only	  the	  VCG	  will	  be	  shown	  and	  analyzed.	  
	  
Once	  all	  three	  components	  are	  known,	  the	  metacentric	  height	  (GMT)	  can	  be	  solved	  for.	  	  
This	  height	  helps	  to	  define	  the	  initial	  stability	  of	  the	  vessel.	  	  The	  Metacentric	  Height	  can	  
be	  found	  by	  subtracting	  the	  Vertical	  Center	  of	  Gravity	  from	  the	  Metacenter	  height	  





Figure	  1	  -­‐	  Basic	  Stability	  
From	  this	  equation	  there	  are	  two	  possible	  ranges	  for	  the	  metacentric	  height	  to	  be,	  
positive	  or	  negative.	  	  A	  vessel	  can	  be	  heeled	  over	  due	  to	  an	  external	  force	  such	  as	  wind	  
or	  an	  internal	  force	  such	  as	  damage.	  	  Figure	  2	  shows	  the	  situation	  for	  the	  positive	  range,	  





Figure	  2	  -­‐	  Positive	  Stabilty	  
When	  the	  vessel	  heels	  over,	  the	  center	  of	  buoyancy	  moves	  to	  account	  for	  the	  change	  in	  
volume	  displaced.	  	  As	  one	  can	  see	  from	  above,	  there	  is	  a	  moment	  applied	  to	  the	  vessel	  
due	  to	  the	  location	  of	  the	  center	  of	  buoyancy	  and	  center	  of	  gravity	  that	  counteracts	  the	  
heeling	  force.	  	  The	  transverse	  distance	  between	  these	  two	  points	  is	  known	  as	  the	  
righting	  arm.	  	  The	  greater	  the	  righting	  arm,	  the	  more	  restoring	  force	  the	  vessel	  has	  to	  
resist	  the	  heeling	  force.	  
	  
The	  next	  case	  is	  when	  the	  Vertical	  Center	  of	  Gravity	  is	  above	  the	  metacentric	  radius.	  	  




Figure	  3	  -­‐	  Negative	  Stability	  
As	  can	  be	  seen	  above,	  once	  a	  vessel	  is	  heeled	  over	  with	  negative	  stability,	  a	  moment	  will	  
be	  produced	  in	  the	  same	  direction	  as	  the	  heeling	  force.	  	  This	  will	  cause	  at	  least	  
permanent	  list	  or	  ultimately	  capsizing	  of	  the	  vessel.	  
	  
The	  righting	  of	  the	  vessel	  is	  also	  an	  important	  characteristic	  of	  the	  vessel	  because	  many	  
of	  stability	  criteria	  limits	  deal	  with	  certain	  areas	  under	  a	  righting	  arm	  curve.	  	  As	  
previously	  stated,	  the	  righting	  arm	  is	  the	  horizontal	  distance	  between	  the	  center	  of	  
buoyancy	  and	  the	  VCG.	  	  Because	  the	  center	  of	  buoyancy	  changes	  locations	  as	  the	  vessel	  
heels	  over,	  a	  different	  righting	  arm	  can	  be	  calculated	  for	  different	  angles	  of	  heel.	  	  These	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righting	  arms	  are	  then	  plotted	  together	  to	  compose	  to	  righting	  arm	  curve.	  	  Figure	  4	  
shows	  a	  typical	  righting	  arm	  curve.	  
	  
Figure	  4	  -­‐	  Righting	  Arm	  Curve	  
	  
Righting	  arms	  are	  analyzed	  because	  analyzing	  the	  GM	  alone	  can	  be	  questionable	  at	  
higher	  angles	  of	  list.	  	  This	  is	  because	  as	  the	  vessel	  heels	  over,	  the	  waterline	  and	  center	  
of	  buoyancy	  changes.	  These	  changes	  cause	  the	  GM	  to	  not	  be	  constant.	  	  As	  Figure	  4	  
shows,	  the	  righting	  arm	  curve	  takes	  into	  account	  these	  change	  and	  varies	  the	  results	  
throughout.	  	  The	  area	  under	  the	  curve	  is	  known	  as	  the	  righting	  energy	  and	  is	  used	  when	  
evaluating	  the	  dynamic	  stability	  of	  the	  vessel,	  such	  as	  wind	  and	  roll,	  crowding	  of	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personnel,	  high-­‐speed	  turns,	  etc.	  	  These	  dynamic	  conditions	  having	  associated	  heeling	  
moments	  that	  are	  plotted	  with	  the	  righting	  arm	  curve.	  	  The	  righting	  energy	  is	  then	  used	  
to	  compare	  to	  the	  heeling	  moment	  area.	  	  The	  ratios	  and	  areas	  considered	  vary	  
depending	  on	  the	  criteria	  and	  vessel	  being	  analyzed.	  
	  
For	  the	  damage	  cases	  analyzed	  in	  this	  paper,	  the	  program	  General	  Hydrostatic	  Software	  
(GHS)	  uses	  a	  method	  called	  the	  Lost	  Buoyancy	  Method.	  	  This	  simply	  means	  that	  the	  
compartment(s)	  damaged	  will	  be	  considered	  non-­‐existent	  in	  calculating	  the	  vessel	  
particulars	  (buoyancy,	  trim,	  heel,	  BMT,	  etc.).	  	  The	  program	  will	  then	  iterate	  various	  




An	  initial	  investigation	  was	  completed	  to	  find	  the	  original	  damage	  stability	  criteria	  
proposed.	  	  Inquiries	  were	  placed	  to	  the	  American	  Bureau	  of	  Shipping	  (ABS),	  the	  United	  
States	  Coast	  Guard	  (USCG),	  a	  port	  captain	  of	  an	  inland	  towboat	  company	  who	  handles	  
the	  company’s	  new	  builds,	  and	  a	  professional	  engineer	  that	  designs	  towboats.	  	  The	  
responses	  varied,	  but	  overall	  they	  did	  not	  possess	  any	  information	  of	  the	  original	  criteria.	  	  
Because	  of	  this,	  it	  was	  decided	  to	  use	  the	  current	  damage	  stability	  criteria	  for	  Offshore	  
Supply	  Vessels	  (OSV)	  and	  inland	  Passenger	  Ferries	  as	  the	  bench	  mark	  for	  this	  study.	  
	  
The	  two	  vessels’	  stability	  criteria	  were	  chosen	  for	  their	  operation	  area	  or	  mission	  
similarity.	  The	  OSV’s	  mission	  is	  to	  support	  the	  offshore	  oil	  and	  gas	  industry.	  	  This	  may	  
not	  seem	  fully	  applicable	  to	  an	  inland	  towboat,	  but	  the	  vessel’s	  damage	  stability	  was	  
chosen	  for	  its	  mission	  of	  transporting	  cargo	  with	  trained	  crew	  aboard.	  	  Ferries	  operate	  
in	  the	  same	  waterways	  as	  inland	  towboats.	  	  The	  mission	  is	  different,	  however,	  as	  the	  
ferry	  is	  designed	  to	  carry	  passengers	  not	  cargo.	  	  Due	  to	  the	  nature	  of	  transporting	  
passengers	  and	  associated	  risk,	  the	  ferry	  has	  extensive	  damage	  stability	  criteria	  
requirements.	  	  	  
	  
After	  choosing	  the	  damage	  stability	  criteria,	  two	  vessels	  were	  selected	  to	  investigate.	  	  
The	  vessels	  were	  chosen	  to	  fulfill	  areas	  of	  concern	  proposed	  by	  operators/owners,	  as	  
well	  as	  determine	  if	  the	  current	  fleet,	  including	  new	  builds,	  would	  be	  significantly	  
impacted.	  	  The	  first	  vessel	  chosen	  was	  constructed	  in	  1968,	  and	  the	  second	  vessel	  was	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constructed	  in	  2010.	  	  Both	  vessels	  reflect	  typical	  arrangements	  for	  inland	  towboats,	  as	  
the	  design	  between	  vessels	  is	  approximately	  the	  same.	  
	  
Principal	  Characteristics	  
	   Vessel	  A	   Vessel	  B	  
Length	  [ft]	   138	   120	  
Beam	  [ft]	   42	   35	  
Depth	  [ft]	   11.4	   11.5	  
Draft	  (Full	  Load)	  [ft]	   8.17	   9.05	  
CB	   0.649	   0.637	  
GMT	  (Departure)	  [ft]	   21.81	   14.76	  
SHP	  [hp]	   3,375	   3,822	  
No.	  of	  Shafts	   3	   2	  
	  
Using	  the	  General	  Hydrostatics	  Software	  (GHS),	  the	  vessels’	  hull,	  tanks,	  machinery	  
compartments,	  and	  down	  flooding	  points	  were	  fully	  modeled.	  	  Once	  completed,	  the	  
vessels	  were	  tested	  against	  the	  OSV	  damage	  stability	  criteria	  and	  then	  the	  ferry	  criteria.	  	  
Any	  situation	  in	  which	  the	  vessels	  failed	  the	  criteria’s	  limits,	  modifications	  to	  the	  
arrangements	  were	  then	  analyzed	  and	  modeled	  in	  order	  to	  make	  the	  vessels	  pass.	  




Modeling	  the	  Vessels	  
The	  vessels	  were	  modeled	  in	  three	  separate	  stages;	  hull,	  tanks,	  and	  critical	  points.	  	  
Critical	  points	  are	  defined	  as	  any	  location	  to	  which	  water	  could	  enter	  the	  vessel	  and	  
cause	  progressive	  flooding.	  	  For	  the	  permeability	  of	  each	  tank,	  the	  CFR	  specified	  certain	  
percentages	  for	  different	  compartment	  types.	  	  These	  values	  take	  into	  account	  common	  
structural	  deductions	  and	  equipment	  that	  may	  also	  occupy	  the	  space.	  	  When	  
determining	  the	  permeabilities,	  only	  machinery	  spaces	  and	  tanks	  had	  to	  be	  considered,	  
as	  all	  accommodations	  and	  stores	  are	  above	  the	  main	  deck.	  
Table	  1	  -­‐	  Tank	  Permeability	  
Spaces	  	   Permeability	  
Machinery	   85%	  
Tanks	   95%	  
	  
There	  were	  no	  predefined	  critical	  points	  on	  any	  drawings	  obtained.	  	  Using	  an	  outboard	  
profile	  of	  each	  vessel	  and	  the	  tank	  arrangement	  drawing,	  each	  tank’s	  vent	  was	  located	  
and	  counted	  as	  a	  critical	  point.	  	  After	  talking	  with	  the	  operator,	  it	  was	  also	  found	  that	  
the	  exterior	  doors	  were	  only	  weathertight;	  therefore,	  the	  lowest	  sill	  of	  each	  door	  was	  
identified	  as	  a	  critical	  point.	  	  	  













In	  order	  to	  find	  the	  operating	  ranges	  of	  the	  vessels,	  three	  loading	  conditions	  were	  
investigated.	  	  These	  three	  conditions	  were	  departure,	  mid-­‐voyage,	  and	  arrival	  
conditions.	  	  Below	  are	  the	  loading	  conditions	  and	  their	  associated	  tanks	  loadings.	  	  The	  
capacities	  were	  evaluated	  to	  be	  at	  worse	  case	  condition.	  	  Actual	  operating	  capacities	  
would	  vary	  between	  captains	  and	  most	  likely	  be	  lower	  than	  shown.	  	  Also,	  when	  
determining	  the	  loading	  conditions,	  ballast	  was	  used	  as	  minimally	  as	  possible.	  	  It	  was	  
only	  used	  to	  counter	  the	  trim	  of	  the	  vessel	  during	  the	  different	  conditions.	  	  Additionally	  
to	  the	  tank	  capacities,	  the	  vessels’	  lightweights	  and	  crew	  weights	  were	  used	  for	  the	  
calculations.	  	  The	  full	  calculation	  can	  be	  found	  in	  Appendix	  A.	  




Figure	  6	  -­‐	  138	  ft	  Tank	  Arrangment	  
	  
Table	  2	  -­‐	  138	  ft	  Loading	  Conditions	  
138	  ft	  Loading	  Conditions	  
	  	   Full	  Load	  Condition	   50%	  Load	  Condition	   10%	  Load	  Condition	  
Item	   Capacity	   Weight	   Capacity	   Weight	   Capacity	   Weight	  
	  	   [%]	   [LT]	   [%]	   [LT]	   [%]	   [LT]	  
Ballast	  1	   100%	   28.9	   100%	   28.9	   100%	   28.9	  
Ballast	  2	   100%	   28.9	   100%	   28.9	   100%	   28.9	  
Ballast	  3	   26%	   11.7	   26%	   11.7	   26%	   11.7	  
FO	  1	   98%	   64.8	   0%	   0.0	   0%	   0.0	  
FO	  2	   98%	   63.7	   97%	   63.0	   0%	   0.0	  
Ballast	  4	   26%	   11.7	   26%	   11.7	   26%	   11.7	  
Ballast	  5	   0%	   	  	   0%	   	  	   0%	   	  	  
Lube	  Oil	   100%	   9.7	   50%	   4.8	   10%	   1.0	  
Ballast	  6	   0%	   	  	   0%	   	  	   0%	   	  	  
Day	  Tank	  1	   98%	   12.5	   50%	   6.4	   35%	   4.5	  
Day	  Tank	  2	   98%	   12.5	   50%	   6.4	   35%	   4.5	  
Day	  Tank	  3	   98%	   11.2	   50%	   5.7	   39%	   4.5	  
Day	  Tank	  4	   98%	   11.2	   50%	   5.7	   39%	   4.5	  
Ballast	  7	   0%	   	  	   0%	   	  	   0%	   	  	  
Potable	  Water	   100%	   52.2	   50%	   26.1	   10%	   5.2	  
Ballast	  8	   0%	   	  	   0%	   	  	   0%	   	  	  
Ballast	  9	   100%	   18.7	   100%	   18.7	   100%	   18.7	  
Ballast	  10	   100%	   18.7	   100%	   18.7	   100%	   18.7	  
	   	   	   	  
Displacement	  [LT]	   846.2	   726.7	   632.7	  
VCG	  [ft]	   9.7	   10.1	   10.7	  
Draft	  [ft]	   8.1	   7.3	   6.7	  
Freeboard	  [ft]	   3.3	   4.1	   4.7	  
Trim	  [deg]	   0.04	  aft	   0.82	  aft	   1.66	  aft	  
GMT	  [ft]	   21.8	   24.63	   27.35	  




Figure	  7	  -­‐	  120	  ft	  Tank	  Arrangement	  
	  
Table	  3	  -­‐	  120	  ft	  Loading	  Conditions	  
120	  ft	  Loading	  Conditions	  
	  	   Full	  Load	  Condition	   50%	  Load	  Condition	   10%	  Load	  Condition	  
Item	   Capacity	   Weight	   Capacity	   Weight	   Capacity	   Weight	  
	  	   [%]	   [LT]	   [%]	   [LT]	   [%]	   [LT]	  
Stores	   100%	   0.0	   50%	   0.0	   25%	   0.0	  
Ballast	  1	  Port	   70%	   10.3	   100%	   14.7	   100%	   14.7	  
Ballast	  1	  Stbd	   70%	   10.3	   100%	   14.7	   100%	   14.7	  
Ballast	  2	  Port	   0%	   0.0	   100%	   22.6	   100%	   22.6	  
Ballast	  2	  Stbd	   0%	   0.0	   100%	   22.6	   100%	   22.6	  
FO1P	   98%	   51.1	   44%	   22.9	   4%	   2.1	  
FO1S	   98%	   51.1	   44%	   22.9	   4%	   2.1	  
FO2P	   98%	   28.8	   0%	   0.0	   0%	   0.0	  
Potable	  Water	   100%	   41.2	   50%	   20.6	   10%	   4.1	  
Lube	  Oil	   100%	   1.9	   50%	   1.0	   10%	   0.2	  
Gear	  Oil	   100%	   1.9	   50%	   1.0	   10%	   0.2	  
FO2S	   98%	   28.8	   0%	   0.0	   0%	   0.0	  
FO	  Day	  Tank	  1	  Port	   98%	   6.8	   98%	   6.8	   98%	   6.8	  
FO	  Day	  Tank	  2	  Stbd	   98%	   6.8	   98%	   6.8	   98%	   6.8	  
Slop	  Oil	   0%	   0.0	   50%	   3.5	   98%	   6.9	  
Bilge	  Water	   0%	   0.0	   50%	   3.8	   98%	   7.4	  
Ballast	  5	  Port	   0%	   0.0	   0%	   0.0	   0%	   0.0	  
Ballast	  6	  Port	   0%	   0.0	   0%	   0.0	   0%	   0.0	  
Ballast	  6	  Stbd	   0%	   0.0	   0%	   0.0	   0%	   0.0	  
Ballast	  5	  Stbd	   0%	   0.0	   0%	   0.0	   0%	   0.0	  
Ballast	  7	  Port	   0%	   0.0	   0%	   0.0	   0%	   0.0	  
Ballast	  7	  Stbd	   0%	   0.0	   0%	   0.0	   0%	   0.0	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   Full	  Load	  Condition	   50%	  Load	  Condition	   10%	  Load	  Condition	  
Displacement	  [LT]	   688.3	   612.6	   559.4	  
VCG	  [ft]	   7.3	   7.4	   7.8	  
Draft	  [ft]	   9.1	   8.4	   7.9	  
Freeboard	  [ft]	   2.3	   3.0	   3.5	  
Trim	  [deg]	   -­‐0.44	  fwd	   0.75	  aft	   3.18	  aft	  
GMT	  [ft]	   14.71	   15.6	   16.15	  
	  
	  




This	  method	  is	  considered	  as	  a	  deterministic	  method	  as	  the	  vessel	  is	  simulated	  as	  being	  
damaged.	  	  The	  rules	  then	  give	  certain	  criteria	  or	  limits	  to	  which	  the	  vessel	  cannot	  
surpass.	  	  Once	  the	  limit	  is	  reached,	  the	  vessel	  is	  considered	  to	  be	  failing	  the	  criteria.	  	  
Again,	  this	  criteria	  was	  chosen	  because	  an	  OSV	  is	  a	  work	  boat	  designed	  to	  transport	  
cargo	  and	  is	  crewed	  by	  trained	  personel.	  
	  
Title	  46:Shipping	  
Part	  174	  –	  Special	  Rules	  Pertaining	  to	  Specific	  Vessel	  Types	  
Subpart	  G	  –	  Special	  Rules	  Pertaining	  to	  Offshore	  Supply	  Vessels	  
§171.207	  –	  Damage	  stability	  criteria.	  
	  
The	  extent	  of	  damage	  describes	  the	  size	  of	  the	  damage	  to	  be	  used	  for	  the	  analysis.	  	  The	  
longitudinal	  penetration	  references	  the	  length	  along	  the	  hull,	  the	  transverse	  penetration	  
is	  the	  distance	  inboard	  that	  will	  punctured,	  and	  the	  vertical	  penetration	  is	  the	  vertical	  
distance	  from	  the	  baseline	  of	  the	  vessel	  that	  will	  be	  damaged.	  	  This	  rule	  set	  is	  
considered	  to	  be	  a	  single	  compartment	  flooding,	  but	  if	  any	  of	  the	  damage	  extents	  
surpass	  the	  boundaries	  of	  the	  compartment,	  subsequent	  compartments	  must	  be	  
damaged	  to	  encompass	  the	  full	  damage.	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Table	  4	  -­‐	  Extent	  of	  Damage	  for	  OSV	  




Penetration	   Vertical	  Penetration	  
.1L	   30	  inches	   From	  baseline	  upward	  without	  limit.	  
	  
	  
In	  order	  to	  meet	  the	  requirements	  of	  the	  CFR	  for	  Offshore	  Supply	  Vessels,	  the	  vessel	  
must	  meet	  the	  following	  criteria:	  
1. Final	  waterline	  must	  be	  below	  the	  lower	  edge	  of	  any	  opening	  through	  which	  
down	  flooding	  may	  take	  place.	  
2. Angle	  of	  heel	  after	  damage	  must	  not	  exceed	  15	  degrees	  
3. Between	  equilibrium	  and	  twenty	  degrees,	  the	  righting	  arm	  curve	  must	  be	  a	  
minimum	  of	  4	  inches.	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138	  ft	  Towboat	  
Using	  a	  maximum	  allowable	  vertical	  center	  of	  gravity	  approach	  the	  138	  ft	  towboat	  was	  
run	  against	  a	  range	  of	  displacements	  from	  630	  LT	  to	  850	  LT.	  	  These	  displacements	  cover	  
the	  range	  from	  greatest	  displacement	  at	  full	  load	  to	  the	  lightest	  displacement	  at	  the	  
10%	  loading	  condition.	  	  The	  vessel	  was	  also	  run	  against	  	  one	  foot	  by	  the	  bow	  and	  three	  
foot	  by	  the	  stern	  trimmed	  conditions.	  	  This	  range	  comes	  from	  the	  loading	  conditions	  
and	  a	  margin	  to	  allow	  a	  freer	  range	  of	  operating	  for	  the	  crew.	  	  	  	  
	  
From	  the	  OSV	  Damage	  Stability	  criteria,	  the	  following	  is	  the	  extent	  of	  damage	  used	  for	  
determining	  the	  damage	  cases:	  
	  
Table	  5	  -­‐	  138	  ft	  OSV	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
13.8	  ft	   30	  inches	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  eleven	  damage	  conditions	  were	  defined	  along	  the	  
vessel.	  	  Where	  a	  tank	  was	  not	  large	  enough	  to	  facilitate	  the	  full	  longitudinal	  extent	  of	  
damage,	  the	  damage	  condition	  was	  broken	  into	  two	  separate	  conditions.	  	  One	  of	  these	  
conditions	  covered	  the	  tank	  in	  question	  plus	  the	  tank	  forward	  both	  damaged,	  and	  the	  
other	  condition	  covered	  the	  tank	  in	  question	  plus	  the	  tank	  aft	  both	  damaged.	  	  Below	  is	  
the	  list	  of	  the	  damaged	  conditions,	  and	  its	  associated	  damaged	  compartment(s).	  




Figure	  8	  -­‐	  138	  ft	  Tank	  Arrangement	  
	  
	  
Table	  6	  -­‐	  138	  ft	  OSV	  Damage	  Cases	  
Damage	  Case	   Compartments	  Damaged	  
1	   Void	  1	  
2	   Ballast	  1	  
3	   Ballast	  3	  
4	   Ballast	  5	  
5	   Day	  Tank	  1	  
6	  
Day	  Tank	  1	  
Engine	  Room	  
Day	  Tank	  3	  
7	   Day	  Tank	  3	  
8	   Day	  Tank	  3	  Ballast	  7	  
9	   Ballast	  7	  Ballast	  9	  
10	   Ballast	  9	  
11	   Void	  5	  
	  
A	  GHS	  run	  file	  was	  created	  using	  the	  MAXVCG	  command.	  	  This	  command	  computes	  the	  
maximum	  allowed	  VCG	  that	  meets	  the	  stability	  criteria	  defined	  and	  is	  a	  function	  of	  
displacement	  and	  trim.	  	  Therefore,	  each	  damage	  case	  was	  run	  for	  three	  different	  
trimmed	  conditions:	  1	  foot	  by	  the	  bow,	  even	  keel,	  and	  3	  foot	  by	  the	  stern.	  	  Once	  all	  
conditions	  were	  input,	  the	  run	  file	  was	  executed.	  	  The	  following	  chart	  is	  the	  maximum	  
VCG	  from	  GHS	  for	  each	  damage	  case.	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Table	  7	  -­‐	  138	  ft	  Maximum	  Allowed	  VCG	  per	  OSV	  Criteria	  
	  	   	  	   	   Displacements	  [lt]	  
	  	  
	  
















.48°	  Fwd	   21.43	   22.74	   23.95	   25.27	   26.64	   27.93	  
0°	   22.17	   23.56	   24.79	   26.11	   27.39	   28.68	  
1.43°	  Aft	   22.49	   24.02	   25.48	   26.86	   28.30	   29.62	  
Damage	  
Case	  2	  
.48°	  Fwd	   21.13	   22.20	   23.21	   24.11	   25.11	   26.13	  
0°	   21.44	   22.65	   23.79	   24.80	   25.81	   26.82	  
1.43°	  Aft	   21.09	   22.42	   23.74	   25.03	   26.44	   27.76	  
Damage	  
Case	  3	  
.48°	  Fwd	   19.64	   20.56	   21.50	   22.43	   23.38	   24.32	  
0°	   19.91	   20.93	   21.96	   22.93	   23.86	   24.81	  
1.43°	  Aft	   19.49	   20.71	   21.92	   23.12	   24.41	   25.60	  
Damage	  
Case	  4	  
.48°	  Fwd	   20.95	   22.03	   23.05	   23.95	   24.94	   25.91	  
0°	   21.10	   22.22	   23.36	   24.33	   25.33	   26.31	  
1.43°	  Aft	   20.26	   21.46	   22.77	   23.98	   25.30	   26.52	  
Damage	  
Case	  5	  
.48°	  Fwd	   22.44	   23.62	   24.71	   25.70	   26.72	   27.71	  
0°	   22.41	   23.66	   24.88	   26.01	   27.09	   27.94	  
1.43°	  Aft	   21.42	   22.72	   23.95	   25.31	   26.62	   27.91	  
Damage	  
Case	  6	  
.48°	  Fwd	   11.76	   13.73	   15.64	   17.42	   19.29	   21.10	  
0°	   5.23	   12.81	   14.91	   16.90	   18.83	   20.72	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   15.48	   17.93	  
Damage	  
Case	  6A	  
.48°	  Fwd	   20.71	   21.74	   22.78	   23.78	   24.77	   25.75	  
0°	   20.68	   21.78	   22.93	   24.02	   24.97	   25.97	  
1.43°	  Aft	   19.53	   20.76	   21.99	   23.17	   24.47	   25.75	  
Damage	  
Case	  7	  
.48°	  Fwd	   22.68	   23.80	   24.95	   26.01	   27.05	   28.07	  
0°	   22.61	   23.89	   25.04	   26.24	   27.34	   28.34	  
1.43°	  Aft	   21.45	   22.76	   24.00	   25.37	   26.70	   28.01	  
Damage	  
Case	  8	  
.48°	  Fwd	   20.82	   21.92	   23.05	   24.12	   25.08	   26.14	  
0°	   20.61	   21.86	   23.01	   24.19	   25.21	   26.28	  
1.43°	  Aft	   19.21	   20.45	   21.70	   22.91	   24.24	   25.55	  
Damage	  
Case	  9	  
.48°	  Fwd	   20.54	   21.79	   23.00	   24.10	   25.23	   26.31	  
0°	   20.25	   21.53	   22.69	   23.96	   25.16	   26.24	  
1.43°	  Aft	   18.55	   19.80	   21.05	   22.34	   23.64	   24.94	  
Damage	  
Case	  10	  
.48°	  Fwd	   22.49	   23.79	   24.94	   26.14	   27.32	   28.49	  
0°	   22.37	   23.60	   24.93	   26.22	   27.40	   28.34	  
1.43°	  Aft	   20.78	   22.07	   23.47	   24.81	   26.17	   27.53	  
Damage	  
Case	  11	  
.48°	  Fwd	   22.85	   24.33	   25.62	   26.98	   28.28	   29.52	  
0°	   22.50	   23.91	   25.45	   26.81	   28.19	   29.50	  




It	  is	  important	  to	  note	  that	  the	  Damage	  Case	  6	  provided	  very	  low	  values	  for	  the	  
maximum	  allowed	  VCG.	  	  This	  is	  because	  the	  main	  engine	  room	  was	  damaged	  in	  this	  
condition,	  and	  this	  compartment	  is	  the	  largest	  on	  the	  vessel.	  	  As	  one	  can	  see	  in	  the	  tank	  
arrangement,	  there	  is	  an	  access	  trunk	  from	  the	  engine	  room	  to	  the	  side	  shell.	  	  This	  is	  
used	  to	  access	  manholes	  for	  inspecting	  the	  Day	  Tanks.	  Because	  this	  was	  such	  a	  limiting	  
factor	  for	  the	  stability,	  it	  was	  assumed	  that	  watertight	  doors	  could	  be	  fitted	  inline	  with	  
the	  Day	  Tanks’	  inboard	  bulkheads	  to	  create	  an	  additional	  void	  space.	  	  This	  assumption	  
was	  only	  made	  because	  the	  addition	  of	  the	  watertight	  door	  was	  considered	  to	  be	  very	  
minor.	  	  Due	  to	  this	  assumption,	  the	  VCG	  values	  from	  above	  were	  omitted	  from	  further	  
analysis.	  	  Damage	  Case	  6A	  shows	  the	  maximum	  allowed	  VCG	  with	  this	  assumption	  
applied,	  and	  these	  were	  added	  to	  the	  analysis.	  
	  
The	  cells	  highlighted	  in	  red	  are	  the	  minimum	  VCGs	  calculated	  by	  GHS	  using	  the	  MAXVCG	  
command.	  	  All	  of	  these	  values	  were	  limited	  by	  the	  third	  criteria,	  “Between	  equilibrium	  
and	  twenty	  degrees,	  the	  righting	  arm	  curve	  must	  be	  a	  minimum	  of	  4	  inches.”	  	  This	  
means	  that	  after	  damage,	  the	  vessel	  has	  very	  low	  righting	  energy	  remaining.	  	  
	  
From	  the	  loading	  conditions	  the	  following	  shows	  the	  maximum	  displacements	  and	  VCGs	  
actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  from	  
Maximum	  VCGs	  calculated	  above	  to	  see	  if	  any	  actual	  VCG	  surpassed	  the	  maximum	  
allowed.	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Table	  8	  –	  138	  ft	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   846.04	   726.65	   632.69	  
VCG	  [ft]	   9.74	   10.06	   10.66	  
	  
	  
Figure	  9	  -­‐	  138	  ft	  Max	  Allowable	  VCG	  vs	  Actual	  VCG	   	  












Max	  Allowable	  VCG	   Actual	  VCG	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120	  ft	  Towboat	  
Using	  the	  loading	  conditions,	  it	  was	  decided	  to	  run	  the	  120	  ft	  towboat	  against	  a	  range	  of	  
displacement	  from	  550	  LT	  to	  700	  LT.	  	  These	  displacements	  cover	  the	  greatest	  
displacement	  at	  full	  load	  to	  the	  lightest	  displacement	  at	  the	  10%	  loading	  condition.	  	  The	  
vessel	  was	  also	  run	  against	  a	  one	  foot	  by	  the	  bow	  and	  three	  foot	  by	  the	  stern	  trimmed	  
condition.	  	  This	  range	  again	  comes	  from	  the	  loading	  conditions	  and	  a	  margin	  to	  allow	  a	  
more	  free	  range	  of	  operating	  for	  the	  crew.	  	  	  	  
	  
From	  the	  OSV	  Damage	  Stability	  criteria,	  the	  following	  is	  the	  extent	  of	  damage	  used	  for	  
determining	  the	  damage	  cases:	  
	  
Table	  9	  -­‐	  138	  ft	  OSV	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
12	  ft	   30	  inches	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  nine	  damage	  conditions	  were	  defined	  along	  the	  
vessel.	  Below	  is	  the	  list	  of	  the	  damaged	  conditions	  and	  its	  associated	  damaged	  
compartment(s).	  




Figure	  10	  –	  120	  ft	  Tank	  Arrangement	  
	  
Table	  10	  -­‐	  120	  ft	  OSV	  Damage	  Cases	  
Damage	  Case	   Compartments	  Damaged	  
1	   Ballast	  1	  
2	   Ballast	  2	  
3	   Fuel	  Oil	  1	  
4	   Fuel	  Oil	  2	  
5	   Void	  1	  
6	   Void	  3	  
7	   Void	  5	  	  Ballast	  5	  
8	   Ballast	  5	  Ballast	  7	  
9	   Ballast	  7	  
	  
Another	  GHS	  run	  file	  was	  created	  using	  the	  MAXVCG	  command.	  The	  following	  chart	  is	  
the	  maximum	  VCG	  from	  GHS	  for	  each	  damage	  case:	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Table	  11	  -­‐	  120	  ft	  Maximum	  Allowed	  VCG	  per	  OSV	  Criteria	  
	  	   	  	   	   Displacements	  [lt]	  
	  	  
	  
















.48°	  Fwd	   15.15	   16.11	   17.03	   18.00	   18.98	  
0°	   15.68	   16.74	   17.70	   18.69	   19.65	  
1.43°	  Aft	   16.26	   17.53	   18.71	   19.89	   21.03	  
Damage	  
Case	  2	  
.48°	  Fwd	   14.09	   14.96	   15.75	   16.58	   17.40	  
0°	   14.57	   15.50	   16.38	   17.26	   18.02	  
1.43°	  Aft	   15.20	   16.33	   17.39	   18.51	   19.58	  
Damage	  
Case	  3	  
.48°	  Fwd	   10.73	   11.47	   12.16	   12.84	   13.57	  
0°	   11.25	   12.03	   12.75	   13.45	   14.07	  
1.43°	  Aft	   11.96	   12.89	   13.83	   14.70	   15.50	  
Damage	  
Case	  4	  
.48°	  Fwd	   13.19	   14.02	   14.85	   15.62	   16.41	  
0°	   13.53	   14.42	   15.31	   16.10	   16.80	  
1.43°	  Aft	   13.76	   14.79	   15.82	   16.82	   17.78	  
Damage	  
Case	  5	  
.48°	  Fwd	   14.30	   15.18	   16.00	   16.83	   17.61	  
0°	   14.57	   15.50	   16.43	   17.24	   18.03	  
1.43°	  Aft	   14.58	   15.63	   16.69	   17.71	   18.71	  
Damage	  
Case	  6	  
.48°	  Fwd	   15.03	   15.95	   16.84	   17.75	   18.60	  
0°	   15.28	   16.29	   17.21	   18.12	   18.97	  
1.43°	  Aft	   15.11	   16.25	   17.32	   18.39	   19.47	  
Damage	  
Case	  7	  
.48°	  Fwd	   14.37	   15.32	   16.29	   17.16	   18.10	  
0°	   14.62	   15.51	   16.51	   17.48	   18.33	  
1.43°	  Aft	   14.14	   15.24	   16.34	   17.43	   18.52	  
Damage	  
Case	  8	  
.48°	  Fwd	   14.70	   15.84	   17.05	   18.25	   19.44	  
0°	   14.59	   15.76	   16.97	   18.20	   19.44	  
1.43°	  Aft	   13.61	   14.80	   16.00	   17.24	   18.51	  
Damage	  
Case	  9	  
.48°	  Fwd	   15.54	   16.71	   17.82	   18.96	   19.99	  
0°	   15.52	   16.70	   17.87	   19.08	   20.28	  
1.43°	  Aft	   14.68	   15.89	   17.15	   18.41	   19.70	  
	  
From	  the	  loading	  conditions,	  the	  following	  shows	  the	  maximum	  displacements	  and	  
VCGs	  actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  





The	  cells	  highlighted	  in	  red	  are	  the	  minimum	  VCGs	  calculated	  by	  GHS	  using	  the	  MAXVCG	  
command.	  	  All	  of	  these	  values	  were	  limited	  by	  the	  third	  criteria,	  “Between	  equilibrium	  
and	  twenty	  degrees,	  the	  righting	  arm	  curve	  must	  be	  a	  minimum	  of	  4	  inches.”	  	  This	  
means	  that	  after	  damage,	  the	  vessel	  has	  very	  low	  righting	  energy	  remaining.	  	  
	  
Table	  12	  -­‐	  120	  ft	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   688.29	   612.56	   559.35	  




Figure	  11	  -­‐	  120	  ft	  Max	  Allowable	  VCG	  vs	  Actual	  VCG	  
	   	  













Max	  Allowable	  VCG	   Actual	  VCG	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Passenger	  Vessel	  Criteria	  
This	  criteria	  also	  takes	  a	  deterministic	  approach	  for	  damaging	  the	  vessel.	  	  Unlike	  the	  
OSV	  criteria,	  this	  criteria	  is	  for	  vessels	  carrying	  passengers.	  	  Because	  of	  this,	  the	  damage	  
and	  limits	  to	  be	  met	  are	  more	  substantial	  than	  the	  OSV	  criteria.	  	  This	  criteria	  is	  often	  
applied	  to	  vessels	  that	  operate	  in	  the	  same	  area	  of	  towboats	  which	  is	  why	  it	  was	  chosen	  
as	  an	  alternative	  to	  the	  OSV	  criteria.	  
	  
Title	  46:Shipping	  
Part	  171	  –	  Special	  Rules	  Pertaining	  to	  Vessels	  Carrying	  Passengers	  
Subpart	  C	  –	  Subdivision	  and	  Damage	  Stability	  
§171.080	  –	  Damage	  stability	  standards	  for	  vessels	  with	  Type	  I	  or	  Type	  II	  subdivision.	  
	  
Table	  13	  -­‐	  Extent	  of	  Damage	  for	  Passenger	  Vessels	  




Penetration	   Vertical	  Penetration	   Character	  of	  Damage	  
10	  feet	  plus	  .03L	   Beam/5	  
From	  the	  baseline	  
upward	  without	  
limit	  
Assumes	  no	  damage	  to	  any	  
main	  transverse	  watertight	  
bulkhead	  
	  
	   	  
In	  order	  to	  meet	  the	  requirements	  of	  the	  CFR	  for	  Inland	  Passenger	  Ferries,	  the	  vessel	  
must	  meet	  the	  following	  criteria:	  
1. Final	  angle	  of	  equilibrium	  most	  not	  exceed	  7	  degrees	  after	  equalization	  
2. Margin	  line	  may	  not	  be	  submerged	  




138	  ft	  Towboat	  
For	  the	  passenger	  vessel	  criteria	  evaluation,	  the	  138	  ft	  vessel	  was	  run	  with	  the	  same	  
range	  of	  displacements	  and	  trimmed	  conditions	  as	  the	  OSV	  criteria.	  
	  
From	  the	  passenger	  vessel	  damage	  stability	  criteria,	  the	  following	  is	  the	  extent	  of	  
damage	  used	  for	  determining	  the	  damage	  cases:	  
	  
Table	  14	  -­‐	  138	  ft	  Passenger	  Vessel	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
14.14	  ft	   8.4	  ft	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  eleven	  damage	  conditions	  were	  defined	  along	  the	  
length	  of	  the	  vessel.	  	  Where	  a	  tank	  was	  not	  large	  enough	  to	  facilitate	  the	  full	  
longitudinal	  extent	  of	  damage,	  the	  damage	  condition	  was	  broken	  into	  two	  separate	  
conditions.	  	  One	  of	  these	  conditions	  covered	  the	  tank	  in	  question	  plus	  the	  tank	  forward	  
both	  damaged,	  and	  the	  other	  condition	  covered	  the	  tank	  in	  question	  plus	  the	  tank	  aft	  
both	  damaged.	  	  Below	  is	  the	  list	  of	  the	  damaged	  conditions,	  and	  its	  associated	  damaged	  
compartment(s).	  




Figure	  12	  -­‐	  138	  ft	  Tank	  Arrangement	  
	  
Table	  15	  -­‐	  138	  ft	  Passenger	  Vessel	  Damage	  Cases	  
Damage	  Case	   Compartments	  Damaged	  
1	   Void	  1	  Ballast	  1	  
2	   Ballast	  1	  Ballast	  3	  
3	   Ballast	  3	  
4	   Ballast	  3	  Ballast	  5	  
5	  
Ballast	  5	  
Day	  Tank	  1	  
Engine	  Room	  
6	   Day	  Tank	  1	  Engine	  Room	  
7	  
Day	  Tank	  1	  
Engine	  Room	  
Day	  Tank	  3	  
8	   Engine	  Room	  Day	  Tank	  3	  
9	  
Engine	  Room	  
Day	  Tank	  3	  
Ballast	  7	  
10	   Ballast	  7	  Ballast	  9	  
11	   Ballast	  9	  Void	  5	  
	  
The	  following	  is	  the	  output	  form	  the	  GHS	  run	  file	  created,	  and	  shows	  the	  maximum	  
allowed	  VCG	  as	  a	  function	  of	  displacement	  and	  trim:	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Table	  16	  -­‐	  138	  ft	  Maximum	  Allowed	  VCG	  per	  Passenger	  Vessel	  Criteria	  
	  	   	  	   	   Displacements	  [lt]	  
	  	  
	  
















.48°	  Fwd	   23.20	   24.08	   24.64	   25.73	   26.67	   27.78	  
0°	   24.51	   25.39	   26.29	   27.06	   27.95	   29.06	  
1.43°	  Aft	   26.18	   27.35	   28.91	   28.66	   31.49	   32.95	  
Damage	  
Case	  2	  
.48°	  Fwd	   <	  5	   7.42	   11.19	   13.93	   16.43	   18.60	  
0°	   11.05	   13.91	   16.04	   17.97	   19.19	   20.08	  
1.43°	  Aft	   17.57	   19.74	   21.97	   23.10	   24.30	   25.59	  
Damage	  
Case	  3	  
.48°	  Fwd	   22.87	   24.14	   24.87	   25.50	   26.25	   27.14	  
0°	   24.04	   24.96	   25.62	   26.31	   27.05	   27.95	  
1.43°	  Aft	   21.37	   23.65	   25.86	   27.95	   29.39	   30.57	  
Damage	  
Case	  4	  
.48°	  Fwd	   15.94	   18.26	   19.70	   20.40	   21.04	   21.80	  
0°	   17.85	   19.81	   20.58	   21.17	   21.83	   22.61	  
1.43°	  Aft	   13.01	   17.22	   20.54	   22.90	   24.44	   25.57	  
Damage	  
Case	  5	  
.48°	  Fwd	   14.53	   15.80	   19.56	   17.21	   20.70	   23.67	  
0°	   <	  5	   15.80	   0.00	   11.54	   17.43	   21.51	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	  
Damage	  
Case	  6	  
.48°	  Fwd	   21.00	   21.35	   24.77	   27.82	   29.51	   31.01	  
0°	   19.41	   21.11	   25.01	   24.98	   28.80	   30.91	  
1.43°	  Aft	   <	  5	   12.84	   17.92	   20.60	   25.22	   5.00	  
Damage	  
Case	  7	  
.48°	  Fwd	   17.22	   10.46	   22.48	   23.49	   24.24	   26.83	  
0°	   15.42	   17.91	   21.22	   23.29	   25.72	   24.84	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   21.18	   24.01	  
Damage	  
Case	  8	  
.48°	  Fwd	   20.68	   21.44	   25.03	   27.41	   29.74	   31.20	  
0°	   11.54	   22.73	   21.70	   24.82	   27.96	   30.65	  
1.43°	  Aft	   <	  5	   10.63	   16.45	   21.82	   24.72	   27.97	  
Damage	  
Case	  9	  
.48°	  Fwd	   14.26	   18.54	   21.04	   22.91	   21.61	   24.86	  
0°	   13.34	   15.54	   19.26	   20.99	   17.63	   22.49	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	  
Damage	  
Case	  10	  
.48°	  Fwd	   25.47	   26.36	   27.28	   28.24	   29.30	   30.46	  
0°	   24.82	   26.25	   27.20	   28.30	   29.38	   30.64	  
1.43°	  Aft	   9.10	   16.25	   21.17	   24.29	   27.22	   29.89	  
Damage	  
Case	  11	  
.48°	  Fwd	   26.03	   27.10	   28.26	   29.41	   29.62	   31.03	  
0°	   23.24	   26.39	   27.90	   29.18	   30.48	   31.94	  
1.43°	  Aft	   20.65	   23.71	   <	  5	   18.50	   24.83	   28.92	  
	  
Because	  of	  the	  severe	  damage	  imposed	  by	  the	  passenger	  vessel	  rules,	  there	  were	  many	  
conditions	  that	  produced	  unverifiable	  limits	  or	  very	  small	  allowable	  VCGs.	  	  When	  GHS	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evaluates	  the	  damage	  stability	  criteria,	  it	  outputs	  which	  limit	  being	  reached	  before	  
moving	  onto	  the	  next	  condition.	  	  If	  a	  limit	  returned	  as	  unverifiable	  it	  was	  assumed	  to	  be	  
resultant	  from	  the	  limit	  being	  surpassed	  before	  the	  maximum	  VCG	  could	  be	  calculated.	  	  	  
	  
From	  the	  loading	  conditions,	  the	  following	  shows	  the	  maximum	  displacements	  and	  
VCGs	  actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  
from	  Maximum	  VCGs	  calculated	  above	  to	  see	  if	  any	  actual	  VCG	  surpassed	  the	  maximum	  
allowed.	  
	  
Table	  17	  –	  138	  ft	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   846.04	   726.65	   632.69	  




Figure	  13	  -­‐	  Max	  Allowed	  VCG	  vs	  Actual	   	  












Max	  Allowable	  VCG	   Actual	  VCG	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120	  ft	  Towboat	  
For	  the	  Ferry	  criteria	  evaluation,	  the	  120	  ft	  vessel	  was	  run	  with	  the	  same	  range	  of	  
displacements	  and	  trimmed	  conditions	  as	  the	  OSV	  criteria.	  
	  
From	  the	  Ferry	  Damage	  Stability	  criteria,	  the	  following	  is	  the	  extent	  of	  damage	  used	  for	  
determining	  the	  damage	  cases:	  
	  
Table	  18	  -­‐	  120	  ft	  Passenger	  Vessel	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
13.6	  ft	   7	  ft	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  twelve	  damage	  conditions	  were	  defined	  along	  the	  
vessel.	  Below	  is	  the	  list	  of	  the	  damaged	  conditions,	  and	  its	  associated	  damaged	  
compartment(s):	  
	  




Figure	  14	  –	  120	  ft	  Tank	  Arrangement	  
Table	  19	  -­‐	  120	  ft	  Passenger	  Vessel	  Damage	  Cases	  
Damage	  Case	   Compartments	  Damaged	  
1	   Ballast	  1	  Ballast	  2	  
2	   Ballast	  2	  Fuel	  Oil	  1	  
3	   Fuel	  Oil	  1	  
4	   Fuel	  Oil	  1	  Fuel	  Oil	  2	  
5	   Fuel	  Oil	  2	  Void	  1	  
6	   Void	  1	  
7	  
Void	  1	  
Fuel	  Oil	  Day	  Tank	  
Lower	  Engine	  Room	  
8	   Void	  1	  Lower	  Engine	  Room	  
9	   Void	  3	  Lower	  Engine	  Room	  
10	  
Void	  3	  	  
Lower	  Engine	  Room	  
Void	  5	  
11	  








Another	  GHS	  run	  file	  was	  created	  using	  the	  MAXVCG	  command.	  The	  following	  chart	  is	  
the	  maximum	  VCG	  from	  GHS	  for	  each	  damage	  case:	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Table	  20	  -­‐	  120	  ft	  Maximum	  Allowed	  VCG	  per	  Passenger	  Vessel	  Criteria	  
	  	   	  	   	   Displacements	  [lt]	  
	  	  
	  
















.48°	  Fwd	   15.04	   15.23	   14.70	   18.24	   18.73	  
0°	   17.74	   18.33	   18.80	   19.21	   19.55	  
1.43°	  Aft	   17.83	   19.83	   20.46	   21.06	   22.02	  
Damage	  
Case	  2	  
.48°	  Fwd	   <	  5	   <	  5	   <	  5	   <	  5	   5.23	  
0°	   <	  5	   <	  5	   <	  5	   6.27	   8.05	  
1.43°	  Aft	   <	  5	   8.43	   11.18	   12.18	   12.44	  
Damage	  
Case	  3	  
.48°	  Fwd	   <	  5	   5.18	   8.53	   10.71	   12.41	  
0°	   <	  5	   8.22	   10.91	   12.63	   13.01	  
1.43°	  Aft	   9.72	   12.42	   14.30	   14.96	   15.29	  
Damage	  
Case	  4	  
.48°	  Fwd	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	  
0°	   <	  5	   <	  5	   <	  5	   <	  5	   6.27	  
1.43°	  Aft	   <	  5	   <	  5	   6.86	   9.32	   9.50	  
Damage	  
Case	  5	  
.48°	  Fwd	   7.42	   10.50	   12.51	   9.80	   13.34	  
0°	   9.82	   12.26	   13.93	   14.23	   14.39	  
1.43°	  Aft	   7.64	   11.60	   13.63	   15.11	   15.66	  
Damage	  
Case	  6	  
.48°	  Fwd	   18.27	   18.27	   18.74	   18.96	   19.23	  
0°	   17.78	   18.73	   19.10	   19.38	   19.69	  
1.43°	  Aft	   17.81	   17.63	   19.03	   20.08	   20.77	  
Damage	  
Case	  7	  
.48°	  Fwd	   <	  5	   <	  5	   11.99	   14.61	   16.56	  
0°	   <	  5	   <	  5	   10.80	   13.83	   16.10	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	  
Damage	  
Case	  8	  
.48°	  Fwd	   <	  5	   10.18	   13.96	   16.58	   18.34	  
0°	   <	  5	   8.59	   12.63	   15.85	   17.78	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   14.46	  
Damage	  
Case	  9	  
.48°	  Fwd	   <	  5	   12.10	   16.15	   17.99	   17.99	  
0°	   <	  5	   8.82	   14.32	   17.54	   17.54	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   9.44	   14.70	  
Damage	  
Case	  10	  
.48°	  Fwd	   <	  5	   <	  5	   10.38	   13.88	   16.06	  
0°	   <	  5	   <	  5	   <	  5	   12.76	   7.27	  
1.43°	  Aft	   <	  5	   <	  5	   <	  5	   <	  5	   <	  5	  
Damage	  
Case	  11	  
.48°	  Fwd	   18.17	   19.18	   19.62	   20.19	   20.73	  
0°	   17.58	   18.84	   19.75	   20.21	   20.83	  
1.43°	  Aft	   14.82	   17.23	   17.15	   18.92	   20.48	  
Damage	  
Case	  12	  
.48°	  Fwd	   18.44	   19.44	   20.12	   20.33	   21.35	  
0°	   18.08	   18.87	   19.53	   20.37	   21.37	  




From	  the	  loading	  conditions,	  the	  following	  shows	  the	  maximum	  displacements	  and	  
VCGs	  actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  
from	  Maximum	  VCGs	  calculated	  above	  to	  see	  if	  any	  actual	  VCG	  surpassed	  the	  maximum	  
allowed.	  
	  
Table	  21	  -­‐	  120	  ft	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   688.29	   612.56	   559.35	  
VCG	  [ft]	   7.27	   7.36	   7.77	  
	  
	  
Figure	  15	  -­‐	  120	  ft	  Max	  Allowable	  VCG	  vs	  Actual	  VCG	  
	   	  














Max	  Allowable	  VCG	   Actual	  VCG	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Analysis	  of	  Results	  
To	  further	  assess	  why	  certain	  conditions	  failed	  the	  above	  damage	  stability	  analysis,	  a	  
floodable	  length	  analysis	  was	  completed	  on	  the	  hulls.	  	  Floodable	  lengths	  curves	  
graphically	  show	  any	  group	  of	  compartments	  that	  if	  damaged,	  would	  submerge	  the	  
margin	  line.	  	  The	  .85	  permeability	  is	  used	  only	  for	  the	  engine	  room	  and	  the	  .95	  
permeability	  is	  used	  for	  the	  tanks.	  	  This	  reflects	  the	  same	  permeabilities	  used	  in	  the	  
damage	  stability	  analysis	  as	  well.	  	  	  
	  
As	  Figure	  15	  shows,	  the	  138	  ft	  vessel	  is	  highly	  susceptible	  to	  submerging	  the	  margin	  line	  
when	  it	  is	  trimmed	  aft	  and	  the	  engine	  room	  is	  flooded	  (located	  from	  62	  ft	  to	  98	  ft).	  	  
Because	  this	  is	  a	  limit	  in	  the	  Passenger	  Vessel	  criteria,	  this	  would	  be	  one	  of	  the	  first	  
limits	  to	  cause	  very	  low	  or	  0	  ft	  VCGS.	  	  Additionally,	  in	  order	  to	  pass	  the	  stability	  as	  a	  
Passenger	  Vessel,	  the	  vessel	  must	  have	  subdivision	  spacing	  that	  does	  not	  surpass	  the	  
floodable	  length	  curve.	  	  This	  requirement	  comes	  from	  CFR	  171.060,	  and	  as	  can	  be	  seen	  
below,	  the	  highest	  displacements	  for	  these	  vessels	  do	  not	  pass	  this	  criterion.	  	  It	  is	  also	  
important	  to	  remember	  that	  the	  damage	  cases	  from	  above	  do	  not	  directly	  reflect	  the	  
floodable	  lengths	  curve.	  	  This	  is	  because	  the	  floodable	  lengths	  curves	  shown	  assume	  
only	  a	  one-­‐compartment	  damage	  with	  flooding	  from	  side	  shell	  to	  side	  shell	  while	  the	  
damage	  cases	  above	  required	  multiple	  compartments	  damaged	  at	  times.	  	  Therefore,	  
one	  can	  see	  how	  if	  the	  floodable	  length	  curves	  were	  extended	  to	  show	  the	  multiple	  
compartment	  damage,	  there	  would	  be	  a	  much	  greater	  range	  of	  the	  vessel	  that	  would	  




Figures	  16	  and	  17	  show	  the	  floodable	  length	  curves	  for	  the	  120	  ft	  vessel	  with	  forward	  
and	  aft	  trim.	  	  Recalling	  the	  maximum	  allowable	  VCGs	  from	  the	  previous	  analysis,	  there	  
were	  two	  main	  trends	  that	  resulted	  in	  very	  low	  VCGs.	  	  The	  first	  was	  that	  in	  the	  forward	  
trimmed	  condition	  the	  VCGs	  in	  the	  early	  damage	  cases	  resulted	  in	  0	  ft	  allowable.	  	  As	  
Figure	  16	  shows,	  this	  is	  due	  to	  the	  large	  size	  of	  the	  tank	  between	  20	  ft	  and	  48	  ft.	  	  The	  
second	  trend	  was	  in	  the	  aft	  trimmed	  conditions	  for	  the	  later	  damage	  cases.	  	  Figure	  17	  
shows	  this	  condition,	  and	  how	  the	  large	  engine	  room	  again	  alone	  is	  the	  limiting	  factor.	  	  
The	  Floodable	  Lengths	  curves	  for	  all	  trimmed	  conditions	  for	  the	  maximum	  and	  minimum	  
displacements	  can	  be	  found	  in	  Appendix	  D.	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Figure	  16	  -­‐	  138	  ft	  Floodable	  Length	  Curve	  at	  Maximum	  Displacement	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Figure	  17	  -­‐	  120	  ft	  Floodable	  Length	  Curve	  at	  Maximum	  Displacement	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Figure	  18	  -­‐	  120	  ft	  Floodable	  Length	  Curve	  at	  Maximum	  Displacement	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Overall,	  the	  floodable	  lengths	  truly	  show	  the	  weakness	  of	  the	  towboats’	  arrangements	  
to	  substantial	  flooding.	  	  As	  the	  figures	  above	  show,	  considering	  only	  one	  compartment	  
damage	  shows	  how	  the	  margin	  line	  alone	  can	  be	  submerged.	  	  Once	  multiple	  
compartments	  are	  damaged	  together,	  this	  will	  only	  worsen	  the	  problem.	  
	  
Therefore	  as	  one	  can	  see,	  the	  OSV	  and	  Passenger	  Vessel	  Criteria	  provide	  two	  very	  
different	  results.	  	  This	  is	  due	  to	  the	  drastic	  change	  in	  extents	  of	  damage.	  	  A	  towboat’s	  
machinery	  compartments	  encompass	  a	  major	  portion	  of	  the	  volume	  of	  the	  hull.	  	  Once	  
this	  compartment	  is	  damaged,	  there	  is	  very	  little	  reserve	  buoyancy	  left	  in	  the	  hull.	  	  
	  
Overall,	  the	  OSV	  criteria	  is	  an	  applicable	  criteria	  to	  the	  current	  towboat	  arrangements.	  	  	  
This	  is	  because	  the	  extent	  of	  damage	  required	  does	  not	  fully	  penetrate	  any	  major	  
machinery	  space	  of	  the	  vessel.	  	  As	  can	  be	  seen	  by	  the	  two	  vessels	  evaluated,	  both	  
provide	  a	  general	  arrangement	  that	  easily	  survives	  the	  damage	  with	  the	  limits	  proposed.	  	  
The	  120	  ft	  vessel	  passed	  all	  its	  damaged	  conditions	  in	  its	  current	  condition.	  	  The	  138	  ft	  
towboat	  initially	  fails	  one	  of	  its	  damaged	  conditions,	  but	  with	  the	  small	  modification	  of	  a	  
watertight	  door,	  the	  vessel	  also	  passes	  all	  conditions.	  	  	  
	  
The	  Ferry	  Criteria	  is	  nearly	  impossible	  for	  a	  towboat	  to	  pass,	  primarily	  due	  to	  its	  extent	  
of	  damage	  interior.	  For	  the	  vessels	  evaluated,	  the	  inboard	  damage	  encompasses	  40%	  of	  
the	  beam	  of	  the	  vessel.	  	  With	  the	  arrangements	  evaluated,	  the	  major	  machinery	  
compartment	  was	  always	  damaged	  with	  this	  condition.	  	  Because	  of	  the	  significant	  
43	  
	  
damage,	  GHS	  also	  had	  a	  very	  hard	  time	  handling	  the	  calculations.	  	  In	  the	  output	  from	  
GHS,	  some	  limits	  resulted	  in	  Undefined	  Limts	  or	  Limit	  Not	  Verifiable.	  	  Both	  vessels	  
experienced	  this	  problem	  for	  almost	  every	  condition	  tested.	  	  To	  remedy	  these	  issues,	  a	  
further	  investigation	  was	  completed	  on	  modifying	  a	  hull	  that	  would	  pass	  the	  Ferry	  
Criteria.	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Arrangement	  Modification	  Investigation	  
Arrangement	  Changes	  
To	  see	  what	  it	  would	  take	  for	  the	  subject	  towboats	  to	  pass	  the	  passenger	  vessel	  damage	  
criteria,	  it	  was	  decided	  to	  modify	  the	  arrangements.	  	  The	  first	  compartment	  focused	  on	  
was	  the	  engine	  room.	  	  The	  138	  ft	  vessel’s	  engine	  room	  consisted	  of	  three	  main	  engines,	  
the	  propeller	  shafting,	  and	  two	  generators.	  	  This	  layout	  was	  unable	  to	  be	  altered	  and	  
still	  allow	  room	  for	  crew	  access,	  maintenance,	  and	  proper	  functionality	  of	  the	  
compartments.	  	  Instead,	  the	  arrangements	  from	  the	  120	  ft	  vessel	  were	  altered.	  	  In	  order	  
for	  the	  vessel	  to	  pass	  each	  damage	  case,	  each	  compartment	  was	  reevaluated	  on	  an	  
individual	  basis.	  	  Once	  the	  compartment,	  or	  group	  of	  compartments,	  resulted	  in	  no	  
significant	  error	  from	  GHS,	  the	  next	  condition	  was	  then	  evaluated.	  	  This	  method	  was	  
followed	  until	  all	  compartments	  were	  tested.	  	  Once	  the	  compartments	  were	  altered,	  a	  
check	  was	  done	  to	  maintain	  as	  close	  to	  original	  operating	  capacities	  as	  possible.	  
	  
The	  first	  compartment	  altered	  was	  the	  engine	  room	  compartment.	  	  Because	  of	  its	  size	  
and	  engine	  locations,	  large	  wing	  tanks	  were	  not	  an	  option	  for	  the	  modification.	  	  If	  wing	  
tanks	  were	  used,	  they	  would	  very	  close	  to	  the	  engine	  and	  provide	  little	  maintenance	  
room.	  	  Therefore,	  a	  centerline	  bulkhead	  was	  placed	  in	  the	  engine	  room.	  	  Additionally,	  
bulkheads	  were	  placed	  forward	  and	  aft	  of	  the	  engines	  to	  create	  additional	  rooms.	  	  It	  is	  
assumed	  this	  could	  house	  pumps,	  generators,	  or	  any	  non-­‐critical	  pieces	  of	  equipment	  to	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the	  engines.	  	  The	  addition	  of	  these	  three	  bulkheads	  significantly	  reduced	  the	  volume	  to	  
be	  damaged.	  
	  
Moving	  forward	  from	  the	  engine	  room,	  the	  second	  compartment	  altered	  was	  the	  new	  
Auxiliary	  Machinery	  Room	  and	  adjacent	  fuel	  tanks.	  	  In	  order	  to	  optimize	  the	  area	  of	  the	  
new	  machinery	  room,	  the	  day	  tanks	  were	  rotated	  90	  degrees	  and	  placed	  adjacent	  to	  the	  
outboard	  tank.	  	  The	  tank	  was	  then	  enlarged	  to	  be	  the	  furthest	  point	  of	  flooding	  inboard	  
during	  damage.	  
	  
Next,	  the	  fuel	  oil	  tanks	  were	  reduced	  in	  size.	  	  Their	  original	  dimensions	  were	  able	  to	  
contain	  the	  damage	  from	  damaging	  further	  inboard	  compartments,	  but	  the	  volume	  was	  
large	  enough	  to	  cause	  problems	  with	  meeting	  the	  crtieria.	  	  Therefore,	  the	  tanks	  were	  
reduced	  to	  the	  minimum	  depth	  that	  the	  damage	  could	  extend	  inboard.	  	  This	  also	  
resulted	  in	  the	  forward	  most	  machinery	  room	  enlarging.	  
	  
Finally,	  the	  remainder	  of	  the	  tanks	  were	  enlarged	  and/or	  lengthened	  in	  order	  to	  
facilitate	  the	  minimum	  amount	  of	  flooding	  to	  the	  vessel.	  	  	  
	  
Once	  all	  the	  tanks	  had	  been	  completed,	  a	  check	  was	  done	  to	  compare	  the	  capacities	  of	  
the	  fuel	  and	  ballast	  tanks	  to	  the	  original	  tank	  capacities.	  	  As	  can	  be	  seen	  in	  Table	  26,	  the	  
modified	  arrangements	  have	  a	  2.7%	  reduction	  of	  fuel	  capacity	  and	  3.4%	  reduction	  in	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ballast	  capacity.	  	  Further	  changes	  were	  attempted	  to	  increase	  the	  capacities,	  but	  any	  
changes	  made	  resulted	  in	  additional	  problems	  in	  the	  stability	  criteria	  analysis.	  	  	  
	  	  
Table	  22	  –	  Original	  vs	  Modification	  Capacities	  
	   Original	   Modification	   Difference	   Percent	  Reduction	  
Fuel	  Oil	  [gal]	   51,802	   50,416	   1,386	   2.7%	  
Ballast	  [gal]	   39,978	   38,610	   1,368	   3.4%	  
	  
	  
Figure	  19	  –	  120	  ft	  Towboat	  Tanks	  with	  Modification	  
	  
	  
Figure	  20	  -­‐	  120	  ft	  Towboat	  Tanks	  Original	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Damage	  Stability	  Analysis	  
OSV	  Criteria	  
With	  the	  modifications	  to	  the	  hull,	  the	  loading	  conditions	  displacements	  were	  increased	  
slightly	  due	  to	  additional	  ballast	  necessary	  to	  achieve	  a	  reasonable	  trim.	  	  These	  new	  
displacement	  were	  still	  within	  the	  range	  previously	  used	  which	  allowed	  for	  the	  same	  
displacement	  range	  to	  be	  used.	  	  By	  using	  the	  same	  range,	  it	  also	  allows	  the	  results	  of	  the	  
modified	  hull	  to	  be	  compared	  directly	  to	  the	  previous	  results.	  
	  
From	  the	  OSV	  Damage	  Stability	  criteria,	  the	  following	  is	  the	  extent	  of	  damage	  used	  for	  
determining	  the	  damage	  cases:	  
	  
Table	  23	  -­‐	  120	  ft	  with	  Modification	  OSV	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
12	  ft	   30	  inches	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  eight	  damage	  conditions	  were	  defined	  along	  the	  
vessel.	  Below	  is	  the	  list	  of	  the	  damaged	  conditions,	  and	  its	  associated	  damaged	  
compartment(s):	  
	  




Figure	  21	  –	  120	  ft	  with	  Modification	  Tank	  Arrangement	  
	  
Table	  24	  -­‐	  120	  ft	  with	  Modification	  OSV	  Damage	  Cases	  
Damage	  Case	   Compartments	  Damaged	  
1	   Ballast	  2P	  
2	   Fuel	  Oil	  1	  
3	   Fuel	  Oil	  2	  
4	   Void	  Modification	  
5	   Void	  3	  
6	   Void	  3	  Ballast	  5	  
7	   Ballast	  5	  Ballast	  7	  
8	   Ballast	  7	  
	  
Another	  GHS	  run	  file	  was	  created	  using	  the	  MAXVCG	  command.	  The	  following	  chart	  is	  
the	  maximum	  VCG	  from	  GHS	  for	  each	  damage	  case:	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Table	  25	  -­‐	  120	  ft	  with	  Modification	  Maximum	  Allowed	  VCG	  per	  OSV	  Criteria	  
	  	   	  	   Displacements	  
	  	  
	  












Damage	  Case	  1	  
14.21	   15.10	   15.93	   16.78	   17.64	  
14.74	   15.64	   16.59	   17.45	   18.29	  
15.31	   16.46	   17.54	   18.64	   19.75	  
Damage	  Case	  2	  
11.38	   12.13	   12.80	   13.52	   14.25	  
11.86	   12.64	   13.39	   14.09	   14.72	  
12.48	   13.45	   14.38	   15.28	   16.10	  
Damage	  Case	  3	  
12.79	   13.60	   14.39	   15.14	   15.91	  
13.11	   13.98	   14.82	   15.59	   16.31	  
13.29	   14.30	   15.31	   16.28	   17.22	  
Damage	  Case	  4	  
14.59	   15.49	   16.34	   17.20	   18.00	  
14.87	   15.79	   16.74	   17.59	   18.40	  
14.77	   15.84	   16.92	   17.96	   18.99	  
Damage	  Case	  5	  
14.61	   15.56	   16.52	   17.39	   18.33	  
14.82	   15.78	   16.79	   17.75	   18.60	  
14.49	   15.59	   16.72	   17.81	   18.90	  
Damage	  Case	  6	  
13.68	   14.65	   15.64	   16.58	   17.51	  
13.76	   14.76	   15.78	   16.76	   17.69	  
13.22	   14.32	   15.41	   16.51	   17.61	  
Damage	  Case	  7	  
14.58	   15.64	   16.74	   17.86	   19.01	  
14.64	   15.68	   16.80	   17.91	   19.02	  
13.86	   15.01	   16.17	   17.34	   18.53	  
Damage	  Case	  8	  
15.64	   16.71	   17.76	   18.87	   19.91	  
15.78	   16.89	   17.96	   19.04	   20.17	  
15.27	   16.46	   17.64	   18.83	   20.04	  
	  
From	  the	  loading	  conditions,	  the	  following	  shows	  the	  maximum	  displacements	  and	  
VCGs	  actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  
from	  Maximum	  VCGs	  calculated	  above	  to	  see	  if	  any	  actual	  VCG	  surpassed	  the	  maximum	  
allowed.	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Table	  26	  -­‐	  120	  ft	  with	  Modification	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   695.62	   632.8	   563.60	  




Figure	  22	  -­‐	  120	  ft	  with	  Modification	  Max	  Allowable	  VCG	  vs	  Actual	  VCG	  
	   	  

















Max	  Allowable	  VCG	   Actual	  VCG	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Passenger	  Vessel	  Criteria	  
For	  the	  passenger	  criteria	  evaluation,	  the	  120	  ft	  vessel	  with	  modification	  was	  run	  with	  
the	  same	  range	  of	  displacements	  as	  the	  OSV	  criteria.	  	  However,	  because	  of	  the	  severity	  
of	  the	  damage	  using	  this	  criteria,	  many	  of	  the	  limits	  were	  being	  exceeded	  before	  
properly	  being	  able	  to	  find	  a	  VCG.	  	  In	  order	  to	  remedy	  this,	  the	  trimmed	  conditions	  were	  
limited	  to	  be	  one	  foot	  by	  the	  bow	  and	  stern	  only.	  	  This	  allowed	  for	  more	  reserve	  
buoyancy	  to	  be	  left	  in	  the	  hull	  during	  damage	  analysis.	  
	  
From	  the	  Ferry	  Damage	  Stability	  criteria,	  the	  following	  is	  the	  extent	  of	  damage	  used	  for	  
determining	  the	  damage	  cases:	  
	  
Table	  27	  -­‐	  120	  ft	  OSV	  Extent	  of	  Damage	  	  




Penetration	   Vertical	  Penetration	  
13.6	  ft	   7	  ft	   From	  baseline	  upward	  without	  limit.	  
	  
Using	  the	  defined	  extent	  of	  damage,	  eight	  damage	  conditions	  were	  defined	  along	  the	  








Figure	  23	  –	  120	  ft	  with	  Modification	  Tank	  Arrangement	  
	  
Table	  28	  -­‐	  120	  ft	  with	  Modification	  OSV	  Damage	  Cases	  
Damage	  Case	   Tanks	  Damaged	  
1	   Ballast	  2	  
2	   Fuel	  Oil	  1	  
3	   Fuel	  Oil	  Day	  Tank	  Fuel	  Oil	  2	  
4	   Void	  Modification	  Lower	  Engine	  Room	  
5	   Void	  3	  
6	   Void	  3	  Ballast	  5	  






Another	  GHS	  run	  file	  was	  created	  using	  the	  MAXVCG	  command.	  The	  following	  chart	  is	  
the	  maximum	  VCG	  from	  GHS	  for	  each	  damage	  case:	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Table	  29	  -­‐	  120	  ft	  with	  Modification	  Maximum	  Allowed	  VCG	  per	  OSV	  Criteria	  
	  
	  
From	  the	  loading	  conditions	  the	  following	  shows	  the	  maximum	  displacements	  and	  VCGs	  
actually	  seen	  by	  the	  vessel.	  	  This	  was	  then	  plotted	  against	  the	  minimum	  values	  from	  
Maximum	  VCGs	  calculated	  above	  to	  see	  if	  any	  actual	  VCG	  surpassed	  the	  maximum	  
allowed.	  
	   	  
	  	   	  	   Displacements	  
	  	  
	  












Damage	  Case	  1	  
14.21	   15.10	   15.93	   16.78	   17.64	  
14.74	   15.64	   16.59	   17.45	   18.29	  
15.31	   16.46	   17.54	   18.64	   19.75	  
Damage	  Case	  2	  
11.38	   12.13	   12.80	   13.52	   14.25	  
11.86	   12.64	   13.39	   14.09	   14.72	  
12.48	   13.45	   14.38	   15.28	   16.10	  
Damage	  Case	  3	  
12.79	   13.60	   14.39	   15.14	   15.91	  
13.11	   13.98	   14.82	   15.59	   16.31	  
13.29	   14.30	   15.31	   16.28	   17.22	  
Damage	  Case	  4	  
14.59	   15.49	   16.34	   17.20	   18.00	  
14.87	   15.79	   16.74	   17.59	   18.40	  
14.77	   15.84	   16.92	   17.96	   18.99	  
Damage	  Case	  5	  
14.61	   15.56	   16.52	   17.39	   18.33	  
14.82	   15.78	   16.79	   17.75	   18.60	  
14.49	   15.59	   16.72	   17.81	   18.90	  
Damage	  Case	  6	  
13.68	   14.65	   15.64	   16.58	   17.51	  
13.76	   14.76	   15.78	   16.76	   17.69	  
13.22	   14.32	   15.41	   16.51	   17.61	  
Damage	  Case	  7	  
14.58	   15.64	   16.74	   17.86	   19.01	  
14.64	   15.68	   16.80	   17.91	   19.02	  
13.86	   15.01	   16.17	   17.34	   18.53	  
Damage	  Case	  8	  
18.02	   18.86	   19.53	   20.19	   19.45	  
17.26	   18.56	   19.42	   20.11	   20.87	  




Table	  30	  -­‐	  120	  ft	  with	  Modification	  Displacement/VCG	  from	  Loading	  Conditions	  
Loading	  Conditions	  
	   Departure	   Mid-­‐Voyage	   Arrival	  
Displacement	  [lt]	   695.62	   632.8	   563.6	  
VCG	  [ft]	   7.18	   7.2	   7.69	  
	  
	  
Figure	  24	  -­‐	  120	  ft	  with	  Modification	  Max	  Allowable	  VCG	  vs	  Actual	  VCG	  
	  
	   	  





















As	  Figure	  24	  shows,	  there	  has	  been	  an	  improvement	  in	  the	  damage	  stability	  allowable	  
VCGs	  with	  the	  modifications.	  	  The	  OSV	  criteria	  again	  had	  no	  limiting	  conditions	  
associated,	  and	  even	  with	  larger	  tanks,	  there	  was	  little	  difference	  in	  the	  maximum	  
allowed	  VCG	  from	  the	  original	  design.	  	  
	  
The	  major	  change	  can	  be	  seen	  in	  the	  passenger	  vessel	  criteria	  results.	  	  Previously,	  there	  
were	  many	  cases	  where	  the	  damage	  criteria	  could	  not	  be	  met.	  	  Because	  of	  this,	  the	  
vessel	  could	  not	  operate	  in	  any	  condition	  and	  meet	  the	  damage	  stability	  criteria.	  	  After	  
the	  modifications	  were	  applied,	  GHS	  was	  able	  VCGs	  greater	  than	  five	  for	  all	  limits.	  	  The	  
modifications	  aimed	  to	  limit	  the	  flooding	  as	  to	  allow	  greater	  margins	  and	  reserve	  
buoyancy	  to	  remain	  in	  the	  hull	  after	  damage.	  	  Because	  of	  this,	  the	  mid-­‐voyage	  and	  
arrival	  displacements	  are	  able	  to	  operate	  at	  within	  1-­‐degree	  trim	  forward	  and	  aft,	  but	  
the	  highest	  displacement	  is	  outside	  the	  maximum	  allowed	  VCG	  per	  the	  rules.	  	  Because	  
the	  majority	  of	  the	  weight	  that	  can	  be	  added	  or	  subtracted	  is	  fuel,	  lower	  fuel	  levels	  






















The	  data	  has	  shown	  that	  the	  Passenger	  Vessel	  Criteria	  provides	  too	  drastic	  damage	  
situations	  for	  the	  typical	  towboat	  to	  handle.	  	  The	  initial	  investigation	  results	  showed	  
that	  both	  the	  120	  ft	  and	  the	  138	  ft	  vessel	  had	  maximum	  allowed	  VCGs	  of	  less	  than	  5	  feet	  
for	  all	  conditions.	  	  Therefore,	  if	  the	  rules	  were	  passed,	  neither	  vessel	  would	  be	  able	  to	  
operate.	  	  To	  see	  what	  would	  be	  necessary	  to	  make	  the	  vessel	  pass	  the	  criteria,	  the	  
modification	  investigation	  was	  completed.	  	  This	  did	  show	  some	  potential	  for	  the	  vessel	  
being	  able	  to	  operate	  under	  these	  strict	  rules,	  but	  it	  limited	  the	  vessel’s	  operations.	  	  
Even	  with	  the	  ability	  to	  pass,	  the	  arrangement	  can	  be	  seen	  as	  impractical	  for	  the	  size	  of	  
the	  vessel.	  	  With	  the	  addition	  of	  a	  centerline	  and	  transverse	  bulkhead	  and	  enlarging	  the	  
tanks,	  the	  machinery	  room	  space	  became	  very	  small	  for	  operation.	  	  A	  limited	  machinery	  
arrangement	  was	  used	  while	  completing	  the	  modification	  as	  to	  avoid	  hitting	  major	  
components.	  	  This,	  however,	  still	  left	  minimum	  room	  for	  crew	  to	  work	  and	  provide	  
maintenance.	  	  Therefore,	  even	  though	  the	  vessel	  was	  able	  to	  pass	  the	  criteria,	  the	  cost	  
of	  the	  extra	  divisions,	  complexity	  of	  the	  arrangement,	  and	  the	  working	  area	  provided	  
does	  not	  make	  the	  design	  feasible	  for	  this	  particular	  vessel.	  	  
	  
The	  OSV	  criteria	  provided	  the	  best	  results	  for	  both	  120	  ft	  and	  138	  ft	  vessels.	  	  The	  vessels	  
analyzed	  were	  already	  designed	  with	  wing	  tanks	  that	  would	  limit	  the	  flooding	  from	  the	  
larger	  rooms	  of	  the	  vessel.	  	  Therefore,	  the	  vessels	  would	  be	  able	  to	  operate	  for	  all	  
loading	  conditions	  and	  a	  range	  of	  trim	  that	  is	  practical	  for	  the	  crew.	  	  If	  other	  vessels	  are	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similar	  to	  the	  analyzed	  vessels,	  there	  is	  little	  to	  no	  changes	  that	  would	  be	  required	  by	  
the	  owner/operator.	  	  This	  would	  provide	  almost	  no	  affect	  on	  the	  industry.	  
	  
Therefore,	  after	  reviewing	  all	  the	  results,	  it	  is	  shown	  that	  damage	  stability	  could	  be	  
applied	  to	  new	  and	  current	  vessels	  without	  major	  affect	  on	  the	  vessels.	  	  The	  greatest	  
limiting	  factor	  is	  the	  extent	  of	  damage	  to	  the	  vessel.	  	  Because	  of	  the	  simplicity	  of	  the	  
layout	  and	  training	  of	  the	  crew,	  a	  strict	  criteria	  such	  as	  a	  Ferry	  Criteria	  is	  not	  
recommended.	  	  Therefore,	  the	  OSV	  criteria	  would	  provide	  a	  good	  guide	  for	  damage	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Appendix	  A	  –	  Loading	  Conditions	  Calculations	  
	  
	  
138’	  Towboat	  Departure	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightweight	   	   489.5	   11.9	   5801.0	   68.7	   33651.0	   0.0	   0.0	   	  
Crew	   7.00	   0.6	   14.9	   8.6	   49.0	   28.3	   0.0	   0.0	   0.0	  
Ballast	  1	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   16.5	   477.3	   	  
Ballast	  2	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   -­‐16.5	   -­‐477.3	   	  
Ballast	  3	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   16.3	   191.1	   27.0	  
FO	  1	   98%	   64.8	   6.3	   406.6	   33.0	   2138.0	   0.0	   0.0	   248.6	  
FO	  2	   98%	   63.7	   6.1	   387.1	   43.0	   2737.8	   0.0	   0.0	   299.2	  
Ballast	  4	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   -­‐16.3	   -­‐191.1	   27.0	  
Ballast	  5	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Lube	  Oil	   100%	   9.7	   7.5	   72.8	   60.0	   581.4	   0.0	   0.0	   12.9	  
Ballast	  6	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Day	  Tank	  1	   98%	   12.5	   6.6	   81.5	   70.0	   871.5	   19.2	   238.7	   1.4	  
Day	  Tank	  2	   98%	   12.5	   6.6	   81.5	   70.0	   871.5	   -­‐19.2	   -­‐238.7	   1.4	  
Day	  Tank	  3	   98%	   11.2	   7.0	   78.2	   89.6	   1006.9	   19.1	   214.9	   1.4	  
Day	  Tank	  4	   98%	   11.2	   7.0	   78.2	   89.6	   1006.9	   -­‐19.1	   -­‐214.9	   1.4	  
Ballast	  7	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Potable	  Water	   100%	   52.2	   7.7	   401.3	   104.0	   5425.7	   0.0	   0.0	   0.0	  
Ballast	  8	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  9	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   16.6	   310.1	   	  
Ballast	  10	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   -­‐16.6	   -­‐310.1	   	  
Totals	   	   846.2	   9.7	   8239.1	   64.7	   54791.1	   0.0	   0.0	   620.3	  
	   	   	   	   	   	   	   	   	   	  
	  
Displacement	  [LT]	   846.2	  
VCG	  [ft]	   9.7	  
Draft	  [ft]	   8.1	  
Freeboard	  [ft]	   3.3	  
Trim	  [deg]	   0.04	  aft	  
GMT	  [ft]	   21.8	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138’	  Towboat	  Mid-­‐Voyage	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightweight	   	   489.5	   11.9	   5801.0	   68.7	   33651.0	   0.0	   0.0	   	  
Crew	   7.00	   0.6	   14.9	   8.6	   49.0	   28.3	   0.0	   0.0	   0.0	  
Ballast	  1	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   16.5	   477.3	   	  
Ballast	  2	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   -­‐16.5	   -­‐477.3	   	  
Ballast	  3	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   16.3	   191.1	   27.0	  
FO	  1	   0%	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
FO	  2	   97%	   63.0	   6.0	   379.1	   43.0	   2708.1	   0.0	   0.0	   299.2	  
Ballast	  4	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   -­‐16.3	   -­‐191.1	   27.0	  
Ballast	  5	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Lube	  Oil	   50%	   4.8	   5.5	   26.5	   60.0	   290.7	   0.0	   0.0	   12.9	  
Ballast	  6	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Day	  Tank	  1	   50%	   6.4	   4.3	   27.0	   70.0	   444.9	   19.1	   121.6	   1.4	  
Day	  Tank	  2	   50%	   6.4	   4.3	   27.0	   70.0	   444.9	   -­‐19.1	   -­‐121.6	   1.4	  
Day	  Tank	  3	   50%	   5.7	   4.8	   27.6	   89.2	   511.4	   19.0	   109.2	   1.4	  
Day	  Tank	  4	   50%	   5.7	   4.8	   27.6	   89.2	   511.4	   -­‐19.0	   -­‐109.2	   1.4	  
Ballast	  7	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Potable	  Water	   50%	   26.1	   5.5	   143.0	   104.0	   2712.6	   0.0	   0.0	   196.3	  
Ballast	  8	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  9	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   16.6	   310.1	   	  
Ballast	  10	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   -­‐16.6	   -­‐310.1	   	  
Totals	   	   726.7	   10.1	   7309.7	   65.7	   47775.3	   0.0	   0.0	   568.0	  
	  
Displacement	  [LT]	   726.7	  
VCG	  [ft]	   10.1	  
Draft	  [ft]	   7.3	  
Freeboard	  [ft]	   4.1	  
Trim	  [deg]	   0.82	  aft	  
GMT	  [ft]	   24.63	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138’	  Towboat	  Arrival	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightweight	   	   489.5	   11.9	   5801.0	   68.7	   33651.0	   0.0	   0.0	   	  
Crew	   7.00	   0.6	   14.9	   8.6	   49.0	   28.3	   0.0	   0.0	   0.0	  
Ballast	  1	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   16.5	   477.3	   	  
Ballast	  2	   100%	   28.9	   8.0	   229.4	   21.3	   613.9	   -­‐16.5	   -­‐477.3	   	  
Ballast	  3	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   16.3	   191.1	   27.0	  
FO	  1	   0%	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
FO	  2	   0%	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  4	   26%	   11.7	   2.9	   33.9	   38.4	   448.7	   -­‐16.3	   -­‐191.1	   27.0	  
Ballast	  5	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Lube	  Oil	   10%	   1.0	   3.8	   3.7	   60.0	   58.1	   0.0	   0.0	   12.9	  
Ballast	  6	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Day	  Tank	  1	   35%	   4.5	   3.5	   15.8	   70.0	   314.0	   19.1	   85.7	   1.4	  
Day	  Tank	  2	   35%	   4.5	   3.5	   15.8	   70.0	   314.0	   -­‐19.1	   -­‐85.7	   1.4	  
Day	  Tank	  3	   39%	   4.5	   4.3	   19.3	   88.9	   398.9	   19.0	   85.2	   1.4	  
Day	  Tank	  4	   39%	   4.5	   4.3	   19.3	   88.9	   398.9	   -­‐19.0	   -­‐85.2	   1.4	  
Ballast	  7	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Potable	  Water	   10%	   5.2	   3.8	   19.8	   103.9	   541.9	   0.0	   0.0	   196.3	  
Ballast	  8	   0%	   	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  9	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   16.6	   310.1	   	  
Ballast	  10	   100%	   18.7	   8.5	   157.7	   116.5	   2173.5	   -­‐16.6	   -­‐310.1	   	  
Totals	   	   632.7	   10.7	   6745.4	   66.7	   42177.2	   0.0	   0.0	   268.8	  
	  
Displacement	  [LT]	   632.7	  
VCG	  [ft]	   10.7	  
Draft	  [ft]	   6.7	  
Freeboard	  [ft]	   4.7	  
Trim	  [deg]	   1.66	  aft	  
GMT	  [ft]	   27.35	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120'	  Towboat	  Departure	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   100%	   1.3	   15.0	   20.1	   24.0	   32.1	   0.0	   0.0	   	  
Ballast	  1	  Port	   70%	   10.31	   9.3	   95.4	   5.2	   54.0	   7.0	   71.8	   54.6	  
Ballast	  1	  Stbd	   70%	   10.31	   9.3	   95.4	   5.2	   54.0	   -­‐7.0	   -­‐71.8	   54.6	  
Ballast	  2	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
Ballast	  2	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
FO1P	   98%	   51.08	   6.1	   311.1	   27.4	   1398.5	   12.6	   644.1	   36.0	  
FO1S	   98%	   51.08	   6.1	   311.1	   27.4	   1398.5	   -­‐12.6	   -­‐644.1	   36.0	  
FO2P	   98%	   28.78	   5.8	   166.4	   44.0	   1266.4	   12.6	   363.8	   19.8	  
Potable	  Water	   100%	   41.19	   6.9	   283.4	   35.0	   1441.2	   0.0	   0.0	   0.0	  
Lube	  Oil	   100%	   1.90	   6.6	   12.4	   49.0	   93.1	   2.0	   3.8	   0.3	  
Gear	  Oil	   100%	   1.90	   6.6	   12.4	   49.0	   93.1	   -­‐2.0	   -­‐3.8	   0.3	  
FO2S	   98%	   28.78	   5.8	   166.4	   44.0	   1266.4	   -­‐12.6	   -­‐363.8	   19.8	  
FO	  Day	  Tank	  1	  Port	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   11.3	   76.0	   2.1	  
FO	  Day	  Tank	  2	  Stbd	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   -­‐11.3	   -­‐76.0	   2.1	  
Slop	  Oil	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Bilge	  Water	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  5	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  5	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Totals	   	   688.3	   7.3	   5006.9	   51.4	   35347.2	   0.0	   0.0	   225.6	  
	  
Displacement	  [LT]	   688.3	  
VCG	  [ft]	   7.3	  
Draft	  [ft]	   9.1	  
Freeboard	  [ft]	   2.3	  
Trim	  [deg]	   -­‐0.44	  fwd	  
GMT	  [ft]	   14.71	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120'	  Towboat	  Mid-­‐Voyage	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   50%	   0.7	   15.0	   10.0	   24.0	   16.1	   0.0	   0.0	   	  
Ballast	  1	  Port	   100%	   14.73	   10.2	   150.7	   5.9	   86.2	   7.3	   108.0	   	  
Ballast	  1	  Stbd	   100%	   14.73	   10.2	   150.7	   4.9	   71.4	   -­‐7.3	   -­‐108.0	   	  
Ballast	  2	  Port	   100%	   22.57	   8.1	   183.7	   12.3	   277.6	   10.2	   230.2	   	  
Ballast	  2	  Stbd	   100%	   22.57	   8.1	   183.7	   12.3	   277.6	   -­‐10.2	   -­‐230.2	   	  
FO1P	   44%	   22.93	   3.1	   71.3	   27.8	   638.0	   12.5	   285.5	   35.9	  
FO1S	   44%	   22.93	   3.1	   71.1	   27.8	   638.0	   -­‐12.5	   -­‐285.5	   35.9	  
FO2P	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
Potable	  Water	   50%	   20.60	   4.6	   94.1	   35.0	   720.8	   0.0	   0.0	   53.4	  
Lube	  Oil	   50%	   0.95	   4.2	   4.0	   49.0	   46.6	   2.0	   1.9	   0.3	  
Gear	  Oil	   50%	   0.95	   4.2	   4.0	   49.0	   46.6	   -­‐2.0	   -­‐1.9	   0.3	  
FO2S	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
FO	  Day	  Tank	  1	  Port	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   11.3	   76.0	   2.1	  
FO	  Day	  Tank	  2	  Stbd	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   -­‐11.3	   -­‐76.0	   2.1	  
Slop	  Oil	   50%	   3.51	   7.5	   26.4	   93.6	   328.5	   2.8	   9.7	   2.9	  
Bilge	  Water	   50%	   3.80	   7.5	   28.5	   93.6	   355.6	   -­‐2.8	   -­‐10.5	   3.1	  
Ballast	  5	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  5	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Totals	   	   612.6	   7.4	   4511.3	   51.8	   31752.6	   -­‐0.0	   -­‐0.8	   136.0	  
	  
Displacement	  [LT]	   612.6	  
VCG	  [ft]	   7.4	  
Draft	  [ft]	   8.4	  
Freeboard	  [ft]	   3.0	  
Trim	  [deg]	   0.75	  aft	  
GMT	  [ft]	   15.6	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120'	  Towboat	  Arrival	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   25%	   0.1	   15.0	   2.0	   24.0	   3.2	   0.0	   0.0	   	  
Ballast	  1	  Port	   100%	   14.73	   10.2	   150.7	   5.9	   86.2	   7.3	   108.0	   	  
Ballast	  1	  Stbd	   100%	   14.73	   10.2	   150.7	   4.9	   71.4	   -­‐7.3	   -­‐108.0	   	  
Ballast	  2	  Port	   100%	   22.57	   8.1	   183.7	   12.3	   277.6	   10.2	   230.2	   	  
Ballast	  2	  Stbd	   100%	   22.57	   8.1	   183.7	   12.3	   277.6	   -­‐10.2	   -­‐230.2	   	  
FO1P	   4%	   2.08	   0.5	   1.0	   30.7	   63.9	   11.5	   24.0	   14.4	  
FO1S	   4%	   2.08	   0.5	   1.0	   30.7	   63.9	   -­‐11.5	   -­‐24.0	   14.4	  
FO2P	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
Potable	  Water	   10%	   4.12	   2.7	   11.2	   35.0	   144.2	   0.0	   0.0	   53.4	  
Lube	  Oil	   10%	   0.19	   2.3	   0.4	   49.0	   9.3	   2.0	   0.4	   0.3	  
Gear	  Oil	   10%	   0.19	   2.3	   0.4	   49.0	   9.3	   -­‐2.0	   -­‐0.4	   0.3	  
FO2S	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   	  
FO	  Day	  Tank	  1	  Port	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   11.3	   76.0	   2.1	  
FO	  Day	  Tank	  2	  Stbd	   98%	   6.75	   5.6	   38.0	   52.0	   351.1	   -­‐11.3	   -­‐76.0	   2.1	  
Slop	  Oil	   98%	   6.88	   9.0	   62.1	   93.7	   644.8	   2.8	   19.0	   2.9	  
Bilge	  Water	   98%	   7.45	   9.0	   67.3	   93.7	   698.1	   -­‐2.8	   -­‐20.6	   3.1	  
Ballast	  5	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  6	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  5	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Port	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Ballast	  7	  Stbd	   0%	   0.00	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	   0.0	  
Totals	   	   559.4	   7.8	   4347.2	   54.7	   30599.2	   -­‐0.0	   -­‐1.6	   93.0	  
	  
Displacement	  [LT]	   559.4	  
VCG	  [ft]	   7.8	  
Draft	  [ft]	   7.9	  
Freeboard	  [ft]	   3.5	  
Trim	  [deg]	   3.18	  aft	  
GMT	  [ft]	   16.15	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120'	  Towboat	  w/	  Modifications	  Full	  Load	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   100%	   1.3	   15.0	   20.1	   24.0	   32.1	   0.0	   0.0	   	  
Ballast	  1	  C	   42%	   17.46	   6.1	   105.6	   11.2	   196.1	   	   0.0	   172.7	  
Ballast	  2	  Port	   40%	   7.56	   7.0	   53.1	   11.6	   87.4	   12.9	   97.3	   13.6	  
Ballast	  2	  Stbd	   40%	   7.56	   7.0	   53.1	   11.6	   87.4	   -­‐12.9	   -­‐97.3	   13.6	  
FO1P	   98%	   42.68	   6.1	   261.6	   27.4	   1169.8	   13.4	   570.6	   21.4	  
FO1S	   98%	   42.68	   6.1	   261.6	   27.4	   1169.8	   -­‐13.4	   -­‐570.6	   21.4	  
Potable	  Water	   100%	   41.19	   6.7	   273.9	   35.0	   1441.2	   0.0	   0.0	   0.0	  
Lube	  Oil	   100%	   1.90	   6.7	   12.6	   49.0	   93.1	   2.0	   3.8	   	  
Gear	  Oil	   100%	   1.90	   6.9	   13.1	   49.0	   93.1	   -­‐2.0	   -­‐3.8	   	  
FO	  Day	  Tank	  1	  Port	   98%	   10.38	   5.6	   58.4	   55.0	   570.8	   12.5	   129.7	   1.2	  
FO	  Day	  Tank	  2	  Stbd	   98%	   10.38	   5.6	   58.4	   55.0	   570.8	   -­‐12.5	   -­‐129.7	   1.2	  
FO2P	   98%	   31.23	   5.9	   183.6	   46.1	   1439.8	   14.0	   436.6	   15.6	  
FO2S	   98%	   31.24	   5.9	   183.7	   46.5	   1452.8	   -­‐14.0	   -­‐436.7	   15.6	  
Slop	  Oil	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Bilge	  Water	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  5	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballst	  5	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  8	  C	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Totals	   	   695.6	   7.2	   4995.9	   51.7	   35951.7	   -­‐0.0	   -­‐0.0	   276.3	  
	  
Displacement	  [LT]	   695.6	  
VCG	  [ft]	   7.2	  
Draft	  [ft]	   9.1	  
Freeboard	  [ft]	   2.3	  
Trim	  [deg]	   0.07	  aft	  
GMT	  [ft]	   14.74	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120'	  Towboat	  w/	  Modifications	  Mid-­‐Voyage	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   50%	   0.7	   15.0	   9.8	   24.0	   15.6	   0.0	   0.0	   	  
Ballast	  1	  C	   100%	   41.57	   6.1	   251.5	   11.2	   466.8	   	   0.0	   172.7	  
Ballast	  2	  Port	   75%	   14.18	   7.0	   99.6	   11.6	   163.8	   12.9	   182.4	   13.6	  
Ballast	  2	  Stbd	   75%	   14.18	   7.0	   99.6	   11.6	   163.8	   -­‐12.9	   -­‐182.4	   13.6	  
FO1P	   74%	   31.77	   6.1	   194.8	   27.4	   870.8	   13.4	   424.8	   21.4	  
FO1S	   74%	   31.77	   6.1	   194.8	   27.4	   870.8	   -­‐13.4	   -­‐424.8	   21.4	  
Potable	  Water	   50%	   20.60	   6.7	   137.0	   35.0	   720.6	   0.0	   0.0	   0.0	  
Lube	  Oil	   50%	   0.95	   6.7	   6.3	   49.0	   46.6	   2.0	   1.9	   	  
Gear	  Oil	   50%	   0.95	   6.9	   6.5	   49.0	   46.6	   -­‐2.0	   -­‐1.9	   	  
FO	  Day	  Tank	  1	  Port	   98%	   10.38	   5.6	   58.4	   55.0	   570.8	   12.5	   129.7	   1.2	  
FO	  Day	  Tank	  2	  Stbd	   98%	   10.38	   5.6	   58.4	   55.0	   570.8	   -­‐12.5	   -­‐129.7	   1.2	  
FO2P	   0%	   0.00	   5.9	   0.0	   46.1	   0.0	   14.0	   0.0	   15.6	  
FO2S	   0%	   0.00	   5.9	   0.0	   46.5	   0.0	   -­‐14.0	   0.0	   15.6	  
Slop	  Oil	   50%	   3.51	   	   0.0	   	   0.0	   	   0.0	   	  
Bilge	  Water	   50%	   3.80	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  5	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballst	  5	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  8	  C	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Totals	   	   632.8	   7.2	   4573.5	   50.7	   32054.4	   0.0	   0.0	   276.3	  
	  
Displacement	  [LT]	   632.8	  
VCG	  [ft]	   7.2	  
Draft	  [ft]	   8.6	  
Freeboard	  [ft]	   2.8	  
Trim	  [deg]	   0.01	  aft	  
GMT	  [ft]	   15.74	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120'	  Towboat	  w/	  Modification	  Arrival	  Condition	  
Item	   Capacity	   Weight	   VCG	   V	  Mom	   LCG	   L	  Mom	   TCG	   T	  Mom	   FSM	  
	   [%]	   [LT]	   [ft	  above	  BL]	   [ft-­‐LT]	   [ft	  aft	  FP]	   [ft-­‐LT]	   [ft]	   [ft-­‐LT]	   [ft-­‐LT]	  
Lightship	   	   444.3	   7.6	   3390.2	   61.4	   27276.9	   0.0	   0.0	   	  
Crew	   	   0.7	   31.0	   20.8	   40.0	   26.8	   0.0	   0.0	   	  
Crew	  Effects	   	   0.4	   31.0	   13.8	   36.0	   16.1	   0.0	   0.0	   	  
Rigging	  Gear	   	   2.7	   12.0	   32.1	   85.0	   227.7	   0.0	   0.0	   	  
Stores	   25%	   0.1	   15.0	   2.0	   24.0	   3.2	   0.0	   0.0	   	  
Ballast	  1	  C	   100%	   41.57	   8.7	   360.8	   9.2	   383.7	   0.0	   0.0	   	  
Ballast	  2	  Port	   100%	   18.91	   9.2	   173.8	   9.7	   182.9	   12.7	   240.5	   	  
Ballast	  2	  Stbd	   100%	   18.91	   9.2	   173.8	   9.7	   182.9	   -­‐12.7	   -­‐240.5	   	  
FO1P	   15%	   6.58	   1.4	   9.3	   29.2	   191.7	   12.8	   84.2	   18.4	  
FO1S	   15%	   6.58	   1.4	   9.3	   29.2	   191.7	   12.8	   84.2	   18.4	  
Potable	  Water	   10%	   4.12	   2.7	   11.2	   35.0	   144.2	   0.0	   0.0	   53.4	  
Lube	  Oil	   10%	   0.19	   2.3	   0.4	   49.0	   9.3	   2.0	   0.4	   0.3	  
Gear	  Oil	   10%	   0.19	   2.3	   0.4	   49.0	   9.3	   -­‐2.0	   -­‐0.4	   0.3	  
FO	  Day	  Tank	  1	  Port	   19%	   2.00	   1.1	   2.2	   55.0	   110.0	   12.5	   25.0	   1.2	  
FO	  Day	  Tank	  2	  Stbd	   19%	   2.00	   1.1	   2.2	   55.0	   110.0	   -­‐12.5	   -­‐25.0	   1.2	  
FO2P	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
FO2S	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Slop	  Oil	   98%	   6.87	   9.0	   62.1	   93.7	   644.0	   2.8	   18.9	   2.9	  
Bilge	  Water	   98%	   7.44	   9.0	   67.2	   93.7	   697.3	   -­‐2.8	   -­‐20.5	   3.1	  
Ballast	  5	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  6	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballst	  5	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Port	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  7	  Stbd	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Ballast	  8	  C	   0%	   0.00	   	   0.0	   	   0.0	   	   0.0	   	  
Totals	   	   563.6	   7.7	   4331.7	   54.0	   30407.4	   0.3	   166.8	   99.2	  
	  
Displacement	  [LT]	   563.6	  
VCG	  [ft]	   7.7	  
Draft	  [ft]	   7.8	  
Freeboard	  [ft]	   3.6	  
Trim	  [deg]	   2.41	  aft	  
GMT	  [ft]	   17.04	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Appendix	  B	  –	  GHS	  Output	  for	  OSV	  Criteria	  
138	  ft	  Vessel	  
	  
Damage Case 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.93    17d   15d  190%    0d 
674.00    26.64    16d   15d  189%    0d 
718.00    25.27    15d   15d  195%    0d 
762.00    23.95    14d   15d  204%    0d 
806.00    22.74    13d   15d  208%    0d 
850.00    21.43    12d   15d  218%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.68    18d   15d  187%    0d 
674.00    27.39    17d   15d  192%    0d 
718.00    26.11    16d   15d  199%    0d 
762.00    24.79    15d   15d  210%    0d 
806.00    23.56    14d   15d  215%    0d 
850.00    22.17    13d   15d  227%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    29.62    16d   15d  237%    0d 
674.00    28.30    14d   15d  229%    0d 
718.00    26.86    13d   15d  227%    0d 
762.00    25.48    12d   15d  220%    0d 
806.00    24.02    11d   15d  218%    0d 
850.00    22.49    10d   15d  219%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 






Damage Case 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.13    15d   12d  241%    0d 
674.00    25.11    14d   12d  233%    0d 
718.00    24.11    13d   12d  223%    0d 
762.00    23.21    12d   12d  208%    0d 
806.00    22.20    11d   13d  202%    0d 
850.00    21.13    11d   13d  201%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.82    16d   13d  229%    0d 
674.00    25.81    15d   13d  221%    0d 
718.00    24.80    14d   13d  213%    0d 
762.00    23.79    13d   13d  204%    0d 
806.00    22.65    12d   13d  204%    0d 
850.00    21.44    11d   13d  205%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.76    15d   14d  257%    0d 
674.00    26.44    13d   14d  251%    0d 
718.00    25.03    12d   14d  247%    0d 
762.00    23.74    11d   13d  235%    0d 
806.00    22.42    10d   13d  224%    0d 
850.00    21.09     9d   13d  212%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    24.32    12d   10d  274%    0d 
674.00    23.38    11d   10d  260%    0d 
718.00    22.43    11d   11d  246%    0d 
762.00    21.50    10d   11d  230%    0d 
806.00    20.56     9d   11d  217%    0d 
850.00    19.64     9d   11d  202%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    24.81    13d   11d  272%    0d 
674.00    23.86    12d   11d  258%    0d 
718.00    22.93    12d   11d  242%    0d 
762.00    21.96    11d   11d  227%    0d 
806.00    20.93    10d   11d  215%    0d 
850.00    19.91     9d   11d  201%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.60    13d   12d  280%    0d 
674.00    24.41    11d   12d  261%    0d 
718.00    23.12    10d   12d  247%    0d 
762.00    21.92     9d   12d  226%    0d 
806.00    20.71     8d   12d  206%    0d 
850.00    19.49     7d   12d  185%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.91    14d   12d  270%    0d 
674.00    24.94    13d   12d  257%    0d 
718.00    23.95    13d   12d  243%    0d 
762.00    23.05    12d   12d  225%    0d 
806.00    22.03    11d   12d  216%    0d 
850.00    20.95    10d   12d  212%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.31    15d   12d  269%    0d 
674.00    25.33    14d   12d  255%    0d 
718.00    24.33    13d   12d  242%    0d 
762.00    23.36    12d   12d  225%    0d 
806.00    22.22    12d   12d  219%    0d 
850.00    21.10    11d   12d  210%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.52    13d   13d  286%    0d 
674.00    25.30    11d   12d  267%    0d 
718.00    23.98    10d   12d  254%    0d 
762.00    22.77     9d   12d  232%    0d 
806.00    21.46     8d   12d  217%    0d 
850.00    20.26     7d   13d  195%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.71    16d   13d  228%    0d 
674.00    26.72    15d   13d  220%    0d 
718.00    25.70    14d   13d  212%    0d 
762.00    24.71    13d   13d  204%    0d 
806.00    23.62    13d   13d  203%    0d 
850.00    22.44    12d   13d  207%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.94    17d   13d  238%    0d 
674.00    27.09    16d   13d  217%    0d 
718.00    26.01    15d   13d  213%    0d 
762.00    24.88    14d   13d  211%    0d 
806.00    23.66    13d   13d  213%    0d 
850.00    22.41    12d   13d  216%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.91    13d   14d  267%    0d 
674.00    26.62    12d   13d  256%    0d 
718.00    25.31    11d   13d  244%    0d 
762.00    23.95    10d   13d  235%    0d 
806.00    22.72     9d   13d  218%    0d 
850.00    21.42     8d   13d  204%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    22.05     8d   12d  244%    0d 
674.00    20.40     7d   12d  218%    0d 
718.00    18.67     6d   12d  193%    0d 
762.00    16.94     6d   12d  161%    0d 
806.00    15.19     5d   13d  124%    0d 
850.00    13.39     3d   13d   83%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    21.75     7d   12d  234%    0d 
674.00    20.04     6d   12d  202%    0d 
718.00    18.22     5d   12d  169%    0d 
762.00    16.39     4d   12d  132%    0d 
806.00    14.51     3d   12d   94%    0d 
850.00    12.57     2d   12d   47%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    19.43     4d   12d  164%    0d 
674.00    17.32     2d   12d  124%    0d 
718.00    15.04     0d   12d   87%    0d 
762.00     4.00     0d   13d 1202% LARGE 
806.00    <5.00     
850.00    <5.00     
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 6A 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.75    15d   11d  260%    0d 
674.00    24.77    13d   11d  249%    0d 
718.00    23.78    13d   12d  236%    0d 
762.00    22.78    12d   12d  225%    0d 
806.00    21.74    11d   12d  216%    0d 
850.00    20.71    10d   12d  205%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.97    15d   12d  265%    0d 
674.00    24.97    14d   12d  253%    0d 
718.00    24.02    13d   12d  235%    0d 
762.00    22.93    12d   12d  226%    0d 
806.00    21.78    11d   12d  219%    0d 
850.00    20.68    10d   12d  206%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.75    11d   12d  274%    0d 
674.00    24.47    10d   12d  263%    0d 
718.00    23.17     9d   12d  250%    0d 
762.00    21.99     8d   12d  228%    0d 
806.00    20.76     7d   12d  207%    0d 
850.00    19.53     6d   12d  186%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.07    17d   13d  221%    0d 
674.00    27.05    16d   13d  212%    0d 
718.00    26.01    15d   13d  206%    0d 
762.00    24.95    14d   14d  201%    0d 
806.00    23.80    13d   14d  204%    0d 
850.00    22.68    12d   14d  204%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.34    17d   13d  225%    0d 
674.00    27.34    16d   14d  214%    0d 
718.00    26.24    15d   14d  211%    0d 
762.00    25.04    14d   14d  212%    0d 
806.00    23.89    13d   14d  209%    0d 
850.00    22.61    12d   14d  213%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.01    13d   14d  266%    0d 
674.00    26.70    12d   14d  256%    0d 
718.00    25.37    11d   14d  246%    0d 
762.00    24.00    10d   14d  237%    0d 
806.00    22.76     9d   14d  219%    0d 
850.00    21.45     8d   14d  204%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.14    15d   12d  259%    0d 
674.00    25.08    14d   12d  248%    0d 
718.00    24.12    13d   12d  228%    0d 
762.00    23.05    12d   12d  217%    0d 
806.00    21.92    11d   12d  210%    0d 
850.00    20.82    11d   12d  200%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.28    16d   12d  261%    0d 
674.00    25.21    15d   12d  248%    0d 
718.00    24.19    13d   12d  230%    0d 
762.00    23.01    12d   12d  222%    0d 
806.00    21.86    11d   12d  212%    0d 
850.00    20.61    10d   12d  206%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    25.55    10d   12d  278%    0d 
674.00    24.24     9d   12d  265%    0d 
718.00    22.91     8d   12d  251%    0d 
762.00    21.70     7d   12d  227%    0d 
806.00    20.45     6d   12d  205%    0d 
850.00    19.21     5d   12d  182%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 9 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.31    16d   12d  242%    0d 
674.00    25.23    15d   12d  227%    0d 
718.00    24.10    14d   12d  215%    0d 
762.00    23.00    13d   12d  202%    0d 
806.00    21.79    12d   12d  196%    0d 
850.00    20.54    11d   12d  194%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    26.24    15d   12d  250%    0d 
674.00    25.16    14d   12d  232%    0d 
718.00    23.96    13d   12d  222%    0d 
762.00    22.69    11d   12d  216%    0d 
806.00    21.53    10d   12d  203%    0d 
850.00    20.25     9d   12d  198%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    24.94     9d   12d  278%    0d 
674.00    23.64     8d   12d  262%    0d 
718.00    22.34     7d   12d  243%    0d 
762.00    21.05     6d   12d  222%    0d 
806.00    19.80     5d   12d  198%    0d 
850.00    18.55     4d   12d  173%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 10 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.49    18d   14d  198%    0d 
674.00    27.32    16d   14d  197%    0d 
718.00    26.14    15d   14d  196%    0d 
762.00    24.94    14d   14d  196%    0d 
806.00    23.79    13d   14d  193%    0d 
850.00    22.49    12d   14d  201%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    28.34    18d   14d  223%    0d 
674.00    27.40    17d   14d  204%    0d 
718.00    26.22    16d   14d  200%    0d 
762.00    24.93    14d   14d  202%    0d 
806.00    23.60    13d   14d  206%    0d 
850.00    22.37    12d   14d  202%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.53    12d   14d  265%    0d 
674.00    26.17    11d   13d  254%    0d 
718.00    24.81    10d   13d  243%    0d 
762.00    23.47     9d   13d  229%    0d 
806.00    22.07     8d   13d  218%    0d 
850.00    20.78     7d   13d  198%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 11 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    29.52    19d   15d  161%    0d 
674.00    28.28    18d   15d  163%    0d 
718.00    26.98    16d   15d  168%    0d 
762.00    25.62    15d   15d  175%    0d 
806.00    24.33    15d   15d  178%    0d 
850.00    22.85    14d   15d  188%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    29.50    19d   15d  172%    0d 
674.00    28.19    18d   15d  174%    0d 
718.00    26.81    16d   15d  179%    0d 
762.00    25.45    15d   15d  179%    0d 
806.00    23.91    13d   15d  187%    0d 
850.00    22.50    12d   15d  186%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
630.00    27.86    12d   15d  230%    0d 
674.00    26.27    11d   15d  219%    0d 
718.00    24.67     9d   15d  207%    0d 
762.00    23.05     8d   15d  195%    0d 
806.00    21.44     7d   15d  183%    0d 
850.00    19.84     6d   15d  169%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





120	  ft	  Vessel	  
	  
Damage Case 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.15    12d   14d  119%    0d 
662.50    16.11    13d   14d  110%    0d 
625.00    17.03    15d   15d   98%    0d 
587.50    18.00    16d   15d   81%    0d 
550.00    18.98    17d   15d   62%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.68    13d   15d  128%    0d 
662.50    16.74    14d   15d  114%    0d 
625.00    17.70    15d   15d   97%    0d 
587.50    18.69    17d   15d   75%    0d 
550.00    19.65    18d   15d   51%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    16.26    10d   15d  116%    0d 
662.50    17.53    11d   15d  109%    0d 
625.00    18.71    13d   15d   96%    0d 
587.50    19.89    15d   15d   75%    0d 
550.00    21.03    18d   15d   48%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.09    10d   13d  104%    0d 
662.50    14.96    11d   13d  101%    0d 
625.00    15.75    12d   13d   98%    0d 
587.50    16.58    13d   12d   91%    0d 
550.00    17.40    14d   12d   87%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.57    11d   13d  118%    0d 
662.50    15.50    12d   13d  112%    0d 
625.00    16.38    13d   13d  103%    0d 
587.50    17.26    14d   13d   90%    0d 
550.00    18.02    15d   12d   81%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.20     9d   13d  118%    0d 
662.50    16.31    10d   13d  120%    0d 
625.00    17.42    12d   13d  113%    0d 
587.50    18.49    14d   13d   99%    0d 
550.00    19.56    17d   13d   78%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    10.73     4d    9d   21%    0d 
662.50    11.47     5d    9d   35%    0d 
625.00    12.16     5d    8d   45%    0d 
587.50    12.84     6d    8d   54%    0d 
550.00    13.57     7d    7d   64%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    11.25     5d    9d   43%    0d 
662.50    12.03     6d    9d   54%    0d 
625.00    12.75     6d    8d   63%    0d 
587.50    13.45     7d    8d   68%    0d 
550.00    14.07     8d    7d   75%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    11.96     5d    9d   57%    0d 
662.50    12.89     6d    9d   74%    0d 
625.00    13.83     8d    9d   83%    0d 
587.50    14.70    10d    8d   88%    0d 
550.00    15.50    11d    8d   94%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.19     8d   11d   95%    0d 
662.50    14.02     9d   11d   98%    0d 
625.00    14.85    10d   11d   95%    0d 
587.50    15.62    11d   10d   94%    0d 
550.00    16.41    12d   10d   96%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.53     9d   11d  106%    0d 
662.50    14.42    10d   11d  108%    0d 
625.00    15.31    11d   11d  104%    0d 
587.50    16.10    12d   10d  101%    0d 
550.00    16.80    12d   10d  103%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.76     6d   11d   86%    0d 
662.50    14.79     7d   11d  100%    0d 
625.00    15.82     8d   11d  105%    0d 
587.50    16.82    10d   10d  104%    0d 
550.00    17.78    12d   10d  102%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.30    10d   12d  112%    0d 
662.50    15.18    11d   12d  107%    0d 
625.00    16.00    12d   12d  101%    0d 
587.50    16.83    13d   11d   92%    0d 
550.00    17.61    14d   11d   89%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.57    11d   12d  119%    0d 
662.50    15.50    12d   12d  115%    0d 
625.00    16.43    13d   12d  105%    0d 
587.50    17.24    14d   11d   97%    0d 
550.00    18.03    15d   11d   88%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.58     6d   12d   91%    0d 
662.50    15.63     7d   12d  101%    0d 
625.00    16.69     8d   11d  103%    0d 
587.50    17.71    10d   11d   99%    0d 
550.00    18.71    12d   11d   90%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.03    11d   13d  113%    0d 
662.50    15.95    13d   13d  106%    0d 
625.00    16.84    14d   13d   95%    0d 
587.50    17.75    15d   13d   81%    0d 
550.00    18.60    16d   12d   71%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.28    12d   13d  119%    0d 
662.50    16.29    13d   13d  110%    0d 
625.00    17.21    14d   13d   98%    0d 
587.50    18.12    16d   13d   83%    0d 
550.00    18.97    17d   12d   68%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.11     7d   13d   94%    0d 
662.50    16.25     8d   13d   99%    0d 
625.00    17.32     9d   12d  100%    0d 
587.50    18.39    11d   12d   92%    0d 
550.00    19.47    13d   12d   77%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.37    11d   13d  106%    0d 
662.50    15.32    12d   12d  101%    0d 
625.00    16.29    13d   12d   90%    0d 
587.50    17.16    14d   12d   83%    0d 
550.00    18.10    16d   12d   71%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.52    10d   12d  109%    0d 
662.50    15.51    12d   12d  105%    0d 
625.00    16.51    14d   12d   95%    0d 
587.50    17.48    15d   12d   82%    0d 
550.00    18.33    16d   12d   74%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.14     5d   12d   75%    0d 
662.50    15.24     6d   12d   87%    0d 
625.00    16.34     7d   11d   92%    0d 
587.50    17.43     9d   11d   90%    0d 
550.00    18.52    10d   11d   81%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.70    12d   14d  110%    0d 
662.50    15.84    14d   14d  104%    0d 
625.00    17.05    15d   14d   84%    0d 
587.50    18.25    17d   14d   58%    0d 
550.00    19.44    19d   15d   29%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.59     9d   13d  106%    0d 
662.50    15.76    11d   13d  103%    0d 
625.00    16.97    14d   13d   89%    0d 
587.50    18.20    16d   14d   65%    0d 
550.00    19.44    19d   14d   35%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.61     3d   12d   61%    0d 
662.50    14.80     5d   12d   73%    0d 
625.00    16.00     6d   12d   83%    0d 
587.50    17.24     7d   12d   87%    0d 
550.00    18.51     9d   12d   81%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 9 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.54    13d   14d  119%    0d 
662.50    16.71    14d   15d  103%    0d 
625.00    17.82    16d   15d   81%    0d 
587.50    18.96    17d   15d   52%    0d 
550.00    19.99    19d   15d   30%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.52    11d   14d  119%    0d 
662.50    16.70    14d   14d  110%    0d 
625.00    17.87    16d   14d   91%    0d 
587.50    19.08    18d   15d   59%    0d 
550.00    20.28    19d   15d   24%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.68     5d   13d   80%    0d 
662.50    15.89     7d   13d   89%    0d 
625.00    17.15     8d   13d   92%    0d 
587.50    18.41    10d   13d   89%    0d 
550.00    19.70    12d   13d   75%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





120	  ft	  Vessel	  with	  Modifications	  
	  
Damage Case 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.21    10d   13d   97%    0d 
662.50    15.10    11d   13d   91%    0d 
625.00    15.93    13d   13d   84%    0d 
587.50    16.78    14d   13d   74%    0d 
550.00    17.64    15d   13d   66%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.74    11d   13d  108%    0d 
662.50    15.64    12d   13d  103%    0d 
625.00    16.59    14d   13d   89%    0d 
587.50    17.45    15d   13d   76%    0d 
550.00    18.29    16d   13d   61%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.31     9d   14d  116%    0d 
662.50    16.46    11d   14d  118%    0d 
625.00    17.54    12d   14d  112%    0d 
587.50    18.64    15d   14d   96%    0d 
550.00    19.75    17d   14d   73%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    11.38     5d   10d   42%    0d 
662.50    12.13     6d    9d   53%    0d 
625.00    12.80     7d    9d   63%    0d 
587.50    13.52     7d    8d   67%    0d 
550.00    14.25     8d    7d   74%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    11.86     6d   10d   62%    0d 
662.50    12.64     7d    9d   71%    0d 
625.00    13.39     8d    9d   76%    0d 
587.50    14.09     8d    8d   80%    0d 
550.00    14.72     9d    8d   85%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    12.48     5d   10d   69%    0d 
662.50    13.45     7d    9d   81%    0d 
625.00    14.38     8d    9d   89%    0d 
587.50    15.28    10d    9d   92%    0d 
550.00    16.10    12d    8d   95%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    12.79     7d   11d   85%    0d 
662.50    13.60     8d   10d   89%    0d 
625.00    14.39     9d   10d   90%    0d 
587.50    15.14    10d    9d   90%    0d 
550.00    15.91    11d    9d   94%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.11     8d   11d   96%    0d 
662.50    13.98     9d   10d  100%    0d 
625.00    14.82    10d   10d   99%    0d 
587.50    15.59    11d    9d   99%    0d 
550.00    16.31    12d    9d   99%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.29     5d   11d   75%    0d 
662.50    14.30     6d   10d   90%    0d 
625.00    15.31     7d   10d   97%    0d 
587.50    16.28     9d   10d   99%    0d 
550.00    17.22    11d    9d   99%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.59    10d   13d  114%    0d 
662.50    15.49    12d   12d  108%    0d 
625.00    16.34    13d   12d   99%    0d 
587.50    17.20    14d   12d   89%    0d 
550.00    18.00    15d   11d   83%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.87    11d   12d  119%    0d 
662.50    15.79    12d   12d  115%    0d 
625.00    16.74    13d   12d  103%    0d 
587.50    17.59    14d   12d   93%    0d 
550.00    18.40    15d   11d   81%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.77     6d   12d   92%    0d 
662.50    15.84     7d   12d  101%    0d 
625.00    16.92     9d   12d  102%    0d 
587.50    17.96    10d   11d   97%    0d 
550.00    18.99    12d   11d   87%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.61    11d   13d  112%    0d 
662.50    15.56    12d   13d  108%    0d 
625.00    16.52    13d   13d   97%    0d 
587.50    17.39    15d   12d   89%    0d 
550.00    18.33    16d   12d   77%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.82    11d   13d  113%    0d 
662.50    15.78    13d   13d  111%    0d 
625.00    16.79    14d   12d  101%    0d 
587.50    17.75    15d   12d   87%    0d 
550.00    18.60    16d   12d   78%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.49     6d   12d   80%    0d 
662.50    15.59     7d   12d   91%    0d 
625.00    16.72     8d   12d   94%    0d 
587.50    17.81     9d   12d   91%    0d 
550.00    18.90    11d   12d   82%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.68    10d   12d   95%    0d 
662.50    14.65    11d   12d   97%    0d 
625.00    15.64    12d   12d   91%    0d 
587.50    16.58    14d   12d   85%    0d 
550.00    17.51    15d   11d   79%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.76     8d   12d   95%    0d 
662.50    14.76    10d   12d   97%    0d 
625.00    15.78    12d   11d   92%    0d 
587.50    16.76    14d   11d   85%    0d 
550.00    17.69    15d   11d   78%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.22     3d   11d   53%    0d 
662.50    14.32     4d   11d   68%    0d 
625.00    15.41     5d   10d   79%    0d 
587.50    16.51     7d   10d   83%    0d 
550.00    17.61     8d   10d   81%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.58    12d   13d  102%    0d 
662.50    15.64    13d   13d   97%    0d 
625.00    16.74    15d   14d   83%    0d 
587.50    17.86    16d   14d   62%    0d 
550.00    19.01    18d   14d   37%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    14.64    10d   13d   98%    0d 
662.50    15.68    12d   13d   96%    0d 
625.00    16.80    14d   13d   83%    0d 
587.50    17.91    16d   13d   65%    0d 
550.00    19.02    18d   14d   43%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    13.86     4d   12d   67%    0d 
662.50    15.01     5d   12d   78%    0d 
625.00    16.17     6d   11d   85%    0d 
587.50    17.34     8d   11d   83%    0d 
550.00    18.53    10d   12d   72%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.64    13d   14d  113%    0d 
662.50    16.71    14d   15d   99%    0d 
625.00    17.76    16d   15d   80%    0d 
587.50    18.87    17d   15d   53%    0d 
550.00    19.91    19d   15d   29%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.78    13d   14d  114%    0d 
662.50    16.89    15d   14d  102%    0d 
625.00    17.96    16d   14d   83%    0d 
587.50    19.04    18d   15d   58%    0d 
550.00    20.17    19d   15d   25%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           ------ Margins ------ 
LONG TONS  Max VCG  LIM1  LIM2  LIM3  LIM4 
-------------------------------------------- 
700.00    15.27     7d   13d   89%    0d 
662.50    16.46     8d   13d   92%    0d 
625.00    17.64     9d   13d   90%    0d 
587.50    18.83    11d   13d   78%    0d 
550.00    20.04    13d   13d   58%    0d 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Angle from Equilibrium to Flood                >     0.00 deg 
(2) Absolute Angle at Equilibrium                  <    15.00 deg 
(3) Righting Arm at MaxRA                          >     0.33 Ft 





Appendix	  C	  –	  GHS	  Output	  for	  Ferry	  Criteria	  
138	  ft	  Vessel	  
	  
DAMAGE CASE 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    27.78     0d    2d 1959% 
674.00    26.67     0d    1d 2038% 
718.00    25.73     0d    0d 2028% 
762.00    24.64     1d    0d 2251% 
806.00    24.08     1d UNDEF 2313% 
850.00    23.20     1d UNDEF 2871% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    29.06     0d    3d 1812% 
674.00    27.95     0d    2d 1912% 
718.00    27.06     0d    1d 2320% 
762.00    26.29     0d    0d 2490% 
806.00    25.39     1d    0d 2538% 
850.00    24.51     1d UNDEF 2494% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    32.95     3d    6d 1741% 
674.00    31.49     2d    4d 1508% 
718.00    28.66     4d    4d 2238% 
762.00    28.91     1d    0d 1250% 
806.00    27.35     2d    0d 1437% 
850.00    26.18     2d UNDEF 1477% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    18.60     0d    0d 6241% 
674.00    16.43     1d    0d 6858% 
718.00    13.93     2d    0d 7898% 
762.00    11.19     2d    0d 9155% 
806.00     7.42     3d    0d LARGE 
850.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    20.08     0d    1d 5764% 
674.00    19.19     0d    0d 5781% 
718.00    17.97     0d    0d 6114% 
762.00    16.04     1d    0d 7341% 
806.00    13.91     2d    0d 8365% 
850.00    11.05     3d    0d 9643% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    25.59     0d    3d 4906% 
674.00    24.30     0d    2d 4655% 
718.00    23.10     0d    1d 4484% 
762.00    21.97     0d    0d 4385% 
806.00    19.74     1d    0d 5036% 
850.00    17.57     2d    0d 5732% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    27.14     0d    3d 3142% 
674.00    26.25     0d    2d 3132% 
718.00    25.50     0d    1d 3184% 
762.00    24.87     0d    1d 3682% 
806.00    24.14     0d    0d 3744% 
850.00    22.87     1d    0d 4054% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    27.95     0d    4d 3128% 
674.00    27.05     0d    3d 3591% 
718.00    26.31     0d    2d 3722% 
762.00    25.62     0d    1d 3577% 
806.00    24.96     0d    0d 3349% 
850.00    24.04     0d    0d 3338% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    30.57     0d    2d 3026% 
674.00    29.39     0d    1d 2721% 
718.00    27.95     0d    0d 2680% 
762.00    25.86     2d    0d 3167% 
806.00    23.65     2d    0d 3801% 
850.00    21.37     3d    0d 4560% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    21.80     0d    3d 5568% 
674.00    21.04     0d    2d 5583% 
718.00    20.40     0d    1d 5803% 
762.00    19.70     0d    0d 6133% 
806.00    18.26     1d    0d 6675% 
850.00    15.94     2d    0d 7645% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    22.61     0d    3d 5563% 
674.00    21.83     0d    2d 6063% 
718.00    21.17     0d    1d 6138% 
762.00    20.58     0d    1d 5954% 
806.00    19.81     0d    0d 5876% 
850.00    17.85     1d    0d 6374% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    25.57     0d    2d 5213% 
674.00    24.44     0d    1d 4915% 
718.00    22.90     0d    0d 5006% 
762.00    20.54     1d    0d 5689% 
806.00    17.22     2d    0d 7034% 
850.00    13.01     3d    0d 8968% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    23.67     1d    0d 5223% 
674.00    20.70     2d    0d 6292% 
718.00    17.21     3d    0d 7545% 
762.00    19.56     1d UNDEF 5524% 
806.00    15.80     3d UNDEF 7289% 
850.00    14.53     1d UNDEF 7579% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    21.51     2d    0d 6429% 
674.00    17.43     3d    0d 8060% 
718.00    11.54     4d    0d LARGE 
762.00          LIMIT 2 not verifiable 
806.00    15.80     1d UNDEF 7127% 
850.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00          LIMIT 2 not verifiable 
674.00          LIMIT 2 not verifiable 
718.00          LIMIT 2 not verifiable 
762.00          LIMIT 2 not verifiable 
806.00    <5.00    
850.00    <5.00    
 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    31.01     1d    0d 1569% 
674.00    29.51     1d UNDEF 1613% 
718.00    27.82     2d UNDEF 1856% 
762.00    24.77     4d    0d 2991% 
806.00    21.35     5d    0d 4459% 
850.00    21.00     5d UNDEF 4194% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    30.91     1d UNDEF 1564% 
674.00    28.80     2d UNDEF 1931% 
718.00    24.98     4d    0d 3473% 
762.00    25.01     3d UNDEF 2859% 
806.00    21.11     5d UNDEF 4512% 
850.00    19.41     4d UNDEF 5011% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00     5.00     6d    0d LARGE 
674.00    25.22     4d UNDEF 3826% 
718.00    20.60     5d UNDEF 4892% 
762.00    17.92     3d UNDEF 3732% 
806.00    12.84     2d UNDEF 2679% 
850.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    26.83     2d    0d 3552% 
674.00    24.24     3d    0d 4293% 
718.00    23.49     2d UNDEF 3996% 
762.00    22.48     2d UNDEF 3939% 
806.00    10.46     5d    0d LARGE 
850.00    17.22     3d UNDEF 6098% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    24.84     3d    0d 4678% 
674.00    25.72     1d UNDEF 3296% 
718.00    23.29     2d UNDEF 4035% 
762.00    21.22     2d UNDEF 4720% 
806.00    17.91     3d UNDEF 6031% 
850.00    15.42     2d UNDEF 6737% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    24.01     1d UNDEF 4882% 
674.00    21.18     1d UNDEF 5625% 
718.00          LIMIT 2 not verifiable 
762.00          LIMIT 2 not verifiable 
806.00    <5.00    
850.00          LIMIT 2 not verifiable 
 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    31.20     1d    0d 1436% 
674.00    29.74     1d UNDEF 1442% 
718.00    27.41     3d    0d 2181% 
762.00    25.03     4d    0d 2818% 
806.00    21.44     5d    0d 4378% 
850.00    20.68     5d UNDEF 4344% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    30.65     2d UNDEF 1692% 
674.00    27.96     3d    0d 2419% 
718.00    24.82     4d    0d 3539% 
762.00    21.70     5d UNDEF 4800% 
806.00    22.73     4d UNDEF 3531% 
850.00    11.54     6d UNDEF 9706% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    27.97     3d UNDEF 2998% 
674.00    24.72     4d UNDEF 4070% 
718.00    21.82     3d UNDEF 3852% 
762.00    16.45     4d UNDEF 4146% 
806.00    10.63     4d UNDEF 3895% 
850.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 9 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    24.86     2d    0d 4486% 
674.00    21.61     3d    0d 5623% 
718.00    22.91     2d UNDEF 4220% 
762.00    21.04     2d UNDEF 4605% 
806.00    18.54     2d UNDEF 5549% 
850.00    14.26     4d UNDEF 7654% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    22.49     3d    0d 5837% 
674.00    17.63     4d    0d 7916% 
718.00    20.99     2d UNDEF 5190% 
762.00    19.26     2d UNDEF 5649% 
806.00    15.54     3d UNDEF 7274% 
850.00    13.04     2d UNDEF 6352% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00          LIMIT 2 not verifiable 
674.00          LIMIT 2 not verifiable 
718.00          LIMIT 2 not verifiable 
762.00    <5.00    
806.00          LIMIT 2 not verifiable 
850.00    <5.00    
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 10 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    30.46     0d    4d 1114% 
674.00    29.30     0d    3d 1681% 
718.00    28.24     0d    3d 2059% 
762.00    27.28     0d    2d 2176% 
806.00    26.36     0d    1d 2150% 
850.00    25.47     0d    0d 2111% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    30.64     0d    4d 2140% 
674.00    29.38     0d    3d 2353% 
718.00    28.30     0d    2d 2336% 
762.00    27.20     0d    1d 2217% 
806.00    26.25     0d    0d 2095% 
850.00    24.82     1d    0d 2335% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    29.89     1d    0d 2878% 
674.00    27.22     2d    0d 3482% 
718.00    24.29     3d    0d 4389% 
762.00    21.17     4d    0d 5508% 
806.00    16.25     5d    0d 7785% 
850.00     9.10     5d    0d LARGE 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 11 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    31.03     5d    9d 1304% 
674.00    29.62     5d    8d 1402% 
718.00    29.41     1d    4d  780% 
762.00    28.26     1d    2d  743% 
806.00    27.10     1d    2d  787% 
850.00    26.03     1d    0d  851% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    31.94     1d    5d  894% 
674.00    30.48     1d    3d  850% 
718.00    29.18     0d    2d  786% 
762.00    27.90     0d    0d  810% 
806.00    26.39     1d    0d 1071% 
850.00    23.24     4d    2d 2382% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
630.00    28.92     3d    0d 2185% 
674.00    24.83     4d    0d 3735% 
718.00    18.50     5d    0d 6738% 
762.00          LIMIT 2 not verifiable 
806.00    23.71     2d UNDEF 2288% 
850.00    20.65     4d UNDEF 3536% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





120	  ft	  Vessel	  
	  
DAMAGE CASE 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    15.10     4d    0d 3455% 
662.50    17.24     1d UNDEF 2434% 
625.00    17.58     1d    0d 1964% 
587.50    18.24     0d    0d 1461% 
550.00    18.73     0d    1d 1445% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    17.59     2d UNDEF 1984% 
662.50    14.34     5d    3d 4222% 
625.00    18.74     1d    0d 1899% 
587.50    19.24     0d    1d 1894% 
550.00    19.53     0d    2d 1442% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    18.65     2d    0d 1238% 
662.50    19.82     1d    0d  770% 
625.00    20.59     1d    1d  642% 
587.50    21.26     1d    3d  670% 
550.00    20.98     4d    7d 1358% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50          LIMIT 2 not verifiable 
625.00          LIMIT 2 not verifiable 
587.50          LIMIT 2 not verifiable 
550.00     5.23     2d    0d 8799% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50          LIMIT 2 not verifiable 
625.00          LIMIT 2 not verifiable 
587.50     6.27     2d    0d 8444% 
550.00     8.05     1d    0d 7245% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50     8.43     2d    0d 7186% 
625.00    11.18     1d    0d 5906% 
587.50    12.18     0d    1d 5702% 
550.00    12.43     0d    2d 5778% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50     5.18     3d    0d 9434% 
625.00     8.53     2d    0d 7151% 
587.50    10.71     1d    0d 5695% 
550.00    12.41     0d    0d 4928% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50     8.22     3d    0d 7654% 
625.00    10.91     2d    0d 6324% 
587.50    12.63     0d    0d 5413% 
550.00    13.01     0d    1d 4978% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00     9.73     3d    0d 6349% 
662.50    12.25     1d    0d 5178% 
625.00    14.30     0d    0d 4329% 
587.50    15.03     0d    1d 4151% 
550.00    15.37     0d    2d 4297% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50          LIMIT 2 not verifiable 
625.00          LIMIT 2 not verifiable 
587.50          LIMIT 2 not verifiable 
550.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50          LIMIT 2 not verifiable 
625.00          LIMIT 2 not verifiable 
587.50          LIMIT 2 not verifiable 
550.00     6.27     1d    0d 8632% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50          LIMIT 2 not verifiable 
625.00     6.86     1d    0d 8396% 
587.50     9.32     0d    0d 7322% 
550.00     9.50     0d    1d 7503% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00     7.43     3d    0d 7799% 
662.50    10.50     2d    0d 6238% 
625.00    12.51     1d    0d 5313% 
587.50     9.80     3d    3d 7168% 
550.00    12.87     1d    2d 5102% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00     9.82     2d    0d 6334% 
662.50    12.26     1d    0d 5193% 
625.00    13.93     0d    0d 4525% 
587.50    14.23     0d    1d 4683% 
550.00    14.39     0d    2d 4979% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00     7.64     3d    0d 7526% 
662.50    11.60     2d    0d 5396% 
625.00    13.63     1d    0d 4444% 
587.50    15.11     0d    1d 3913% 
550.00    15.66     0d    2d 4021% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    18.06     1d UNDEF 1732% 
662.50    18.30     1d    0d 1876% 
625.00    18.80     0d    0d 1891% 
587.50    19.03-------------------------------------- 
700.00    17.78     1d    0d 1878% 
662.50    18.73     0d    0d 1646% 
625.00    19.10     0d    1d 1778% 
587.50    19.38     0d    2d 1986% 
550.00    19.69     0d    3d 2050% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    15.75     3d    0d 2858% 
662.50    17.66     2d    0d 1977% 
625.00    19.03     1d    0d 1499% 
587.50    20.07     0d    1d 1309% 
550.00    20.77     0d    2d 1399% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





     0d    1d 1941% 
550.00    19.29     0d    3d 1641% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50     7.27     3d UNDEF 7358% 
625.00    11.82     3d UNDEF 5574% 
587.50    11.17     4d UNDEF 6310% 
550.00    16.74     1d UNDEF 3385% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50          LIMIT 2 not verifiable 
625.00    10.09     3d UNDEF 6571% 
587.50    13.96     2d UNDEF 4606% 
550.00    16.33     1d UNDEF 3602% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50    <5.00    
625.00    <5.00    
587.50          LIMIT 2 not verifiable 
550.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50     8.67     4d UNDEF 6876% 
625.00    13.62     3d UNDEF 4532% 
587.50    14.92     3d UNDEF 4113% 
550.00    18.17     1d UNDEF 2581% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50     7.78     3d UNDEF 6091% 
625.00    11.82     4d UNDEF 5579% 
587.50    14.73     3d UNDEF 4188% 
550.00    16.42     3d UNDEF 3601% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50    <5.00    
625.00          LIMIT 2 not verifiable 
587.50          LIMIT 2 not verifiable 
550.00    14.31     1d UNDEF 4297% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 9 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          LIMIT 2 not verifiable 
662.50    11.03     5d UNDEF 5802% 
625.00    14.40     5d UNDEF 4092% 
587.50    14.40     5d    0d 4454% 
550.00    17.94     3d    0d 2756% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50     9.16     3d UNDEF 4958% 
625.00    12.77     5d UNDEF 5031% 
587.50    12.77     5d    0d 5394% 
550.00    17.39     4d    0d 3057% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50    <5.00    
625.00          LIMIT 2 not verifiable 
587.50     9.44     4d UNDEF 3622% 
550.00    13.87     4d UNDEF 4415% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 10 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50          LIMIT 2 not verifiable 
625.00    10.49     2d UNDEF 6070% 
587.50    13.72     2d UNDEF 4466% 
550.00    14.49     3d UNDEF 4398% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    <5.00    
662.50    <5.00    
625.00          LIMIT 2 not verifiable 
587.50    12.10     3d UNDEF 5408% 
550.00    13.78     3d UNDEF 4795% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00          Trim limit (-45 to 45) exceeded 
662.50    <5.00    
625.00    <5.00    
587.50          Trim limit (-45 to 45) exceeded 
550.00          LIMIT 2 not verifiable 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 11 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    18.17     1d    0d 1257% 
662.50    18.99     1d    0d 1072% 
625.00    19.61     0d    1d 1009% 
587.50    19.79     2d    4d 1254% 
550.00    20.72     0d    3d  325% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    18.04     1d UNDEF 1297% 
662.50    18.77     1d    0d 1198% 
625.00    19.60     0d    1d 1068% 
587.50    20.20     0d    2d  978% 
550.00    20.84     0d    4d  865% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    14.66     3d UNDEF 3015% 
662.50    14.93     3d    0d 3124% 
625.00    17.18     2d    0d 2121% 
587.50    18.93     1d    0d 1492% 
550.00    20.47     0d    0d 1074% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 12 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    18.44     1d    0d 1001% 
662.50    19.02     3d    3d  971% 
625.00    19.99     3d    4d  727% 
587.50    19.25     6d    8d 1394% 
550.00    19.91     7d   10d 1008% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    17.90     1d UNDEF 1283% 
662.50    18.91     0d    0d 1017% 
625.00    19.74     1d    2d  895% 
587.50    18.74     5d    7d 1788% 
550.00    21.31     4d    7d  563% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 1.43 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
700.00    14.01     3d UNDEF 3261% 
662.50    11.35     5d    0d 5140% 
625.00    15.71     3d    0d 2878% 
587.50    17.83     2d    0d 2032% 
550.00    19.97     1d    0d 1257% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 
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DAMAGE CASE 1 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.13     0d    2d  711% 
587.50    18.23     4d    5d 1844% 
625.00    17.09     5d    4d 2770% 
662.50    18.80     2d    1d 1505% 
700.00    18.30     2d    0d 1534% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.32     5d    7d 1670% 
587.50    19.51     4d    6d 1852% 
625.00    19.87     2d    3d 1260% 
662.50    18.84     3d    3d 1551% 
700.00    19.02     2d    0d 1108% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.64     5d    8d 1543% 
587.50    20.16     4d    7d 1448% 
625.00    18.92     5d    6d 1904% 
662.50    18.74     4d    4d 1612% 
700.00    19.44     1d    0d  836% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 2 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    13.63     0d    1d 4245% 
587.50    12.83     1d    0d 4722% 
625.00    11.22     2d    0d 5815% 
662.50     8.63     3d    0d 7384% 
700.00     5.02     4d    0d 9005% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.25     0d    1d 4306% 
587.50    14.23     0d    0d 4605% 
625.00    13.05     1d    0d 5069% 
662.50    11.06     2d    0d 5974% 
700.00     8.09     3d    0d 7467% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.97     0d    2d 4722% 
587.50    14.84     0d    1d 4403% 
625.00    14.53     0d    0d 4243% 
662.50    13.11     1d    0d 4751% 
700.00    11.18     2d    0d 5584% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 3 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.62     0d    2d 4153% 
587.50    14.47     0d    0d 4408% 
625.00    13.25     1d    0d 4972% 
662.50    11.63     2d    0d 5655% 
700.00     8.00     3d    0d 7553% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    15.03     0d    2d 4712% 
587.50    14.87     0d    1d 4409% 
625.00    14.63     0d    0d 4210% 
662.50    13.12     1d    0d 4775% 
700.00    11.06     2d    0d 5690% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    15.49     0d    3d 4332% 
587.50    15.25     0d    2d 4252% 
625.00    14.98     0d    0d 4015% 
662.50    13.53     1d    0d 4506% 
700.00    11.13     2d    0d 5603% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 4 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.65     0d    2d 5119% 
587.50    14.34     0d    0d 4892% 
625.00    12.93     1d    0d 5353% 
662.50    10.37     2d    0d 6522% 
700.00     6.01     3d    0d 8794% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.83     0d    2d 4989% 
587.50    14.45     0d    0d 4850% 
625.00    12.91     1d    0d 5347% 
662.50    10.37     2d    0d 6478% 
700.00     6.03     3d    0d 8736% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    14.95     0d    1d 4779% 
587.50    14.42     0d    0d 4753% 
625.00    12.32     1d    0d 5660% 
662.50     9.69     2d    0d 6848% 
700.00     5.88     3d    0d 8791% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 5 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.39     0d    3d  861% 
587.50    20.03     0d    2d 1417% 
625.00    19.65     0d    1d 1289% 
662.50    19.25     0d    0d 1221% 
700.00    18.68     1d UNDEF 1260% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.70     0d    4d 1288% 
587.50    20.24     0d    3d 1298% 
625.00    19.86     0d    1d 1236% 
662.50    19.35     0d    0d 1173% 
700.00    18.36     2d    0d 1427% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.96     0d    4d 1118% 
587.50    20.48     0d    2d 1061% 
625.00    19.90     0d    1d 1106% 
662.50    19.20     0d    0d 1246% 
700.00    18.11     2d    0d 1536% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 6 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.30     0d    3d 1057% 
587.50    18.79     0d    2d 1705% 
625.00    18.32     0d    1d 1662% 
662.50    17.72     1d    0d 1743% 
700.00    16.52     2d    0d 2159% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.45     0d    3d 1536% 
587.50    18.86     0d    2d 1655% 
625.00    18.28     0d    1d 1754% 
662.50    17.51     1d    0d 1860% 
700.00    16.11     2d    0d 2365% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.49     0d    3d 1508% 
587.50    18.81     0d    2d 1592% 
625.00    18.12     0d    1d 1705% 
662.50    17.00     1d    0d 2136% 
700.00    15.55     2d    0d 2664% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 7 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.49     6d    9d 1220% 
587.50    20.29     3d    5d  686% 
625.00    19.80     2d    3d  787% 
662.50    18.73     3d    3d 1124% 
700.00    18.57     1d    0d  941% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    21.11     0d    4d  596% 
587.50    16.36     6d    8d 3169% 
625.00    19.75     1d    2d  876% 
662.50    19.10     0d    0d  922% 
700.00    18.28     1d UNDEF 1091% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    21.09     0d    3d  558% 
587.50    20.35     0d    2d  675% 
625.00    19.56     0d    1d  855% 
662.50    18.58     1d    0d 1207% 
700.00    17.38     2d    0d 1587% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 





DAMAGE CASE 8 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Fwd 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    19.45     6d    9d 1260% 
587.50    20.19     1d    3d  718% 
625.00    19.53     1d    2d  866% 
662.50    18.86     1d    1d  959% 
700.00    18.02     1d    0d 1171% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = zero at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.87     0d    4d  667% 
587.50    20.11     0d    2d  829% 
625.00    19.42     0d    1d  978% 
662.50    18.56     0d    0d 1138% 
700.00    17.26     2d    0d 1590% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
 
MAXIMUM VCG vs. DISPLACEMENT with FLOODING 
Trim = Aft 0.48 deg. at zero heel (trim righting arm held at zero) 
Displacement           --- Margins --- 
LONG TONS  Max VCG  LIM1  LIM2  LIM3 
-------------------------------------- 
550.00    20.72     0d    3d  682% 
587.50    19.91     0d    2d  827% 
625.00    18.96     0d    1d 1087% 
662.50    17.77     1d    0d 1562% 
700.00    16.13     2d    0d 2227% 
Distances in FEET.---Specific Gravity = 1.000.---d = degrees. 
+ 
Note:  The specified initial trim at zero heel refers to the undamaged state. 
+ 
**** Notice:  The transverse C.G. AFTER DAMAGE is assumed to be zero. **** 
LIM----------------STABILITY CRITERION----------------Min/Max 
(1) Absolute Angle at Equilibrium                  <     7.00 deg 
(2) Angle from Equilibrium to Dk/margin Immersion  >     0.00 deg 
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.291 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG: 10.66   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
14.01     5.07f     12.00a     36.93      0.25    16.38     2.34(5)
14.01     5.07f     15.00a     30.90      0.25    16.38     2.34(5)
13.99     4.99f     18.00a     28.06      0.25    17.05     2.36(5)
13.95     4.87f     21.00a     27.14      0.25    17.61     2.33(1)
13.90     4.73f     24.00a     27.17      0.25    17.99     2.28(1)
13.84     4.56f     27.00a     27.90      0.25    18.21     2.23(1)
13.79     4.38f     30.00a     29.00      0.25    18.44     2.17(1)
13.72     4.20f     33.00a     30.40      0.25    18.67     2.10(1)
13.65     3.99f     36.00a     32.14      0.25    18.59     2.03(1)
13.57     3.77f     39.00a     34.08      0.25    18.75     1.96(1)
13.47     3.53f     42.00a     36.22      0.25    18.82     1.89(1)
13.35     3.26f     45.00a     38.49      0.25    18.88     1.83(1)
13.20     2.97f     48.00a     40.80      0.25    19.06     1.78(1)
13.02     2.66f     51.00a     43.11      0.25    19.52     1.75(1)
12.85     2.37f     54.00a     45.50      0.25    20.83     1.72(1)
12.69     2.10f     57.00a     47.94      0.25    20.69     1.69(1)
12.52     1.80f     60.00a     50.52      0.25    19.95     1.66(1)
12.31     1.46f     63.00a     53.09      0.25    19.36     1.64(1)
12.01     1.08f     66.00a     55.39      0.25    18.80     1.67(1)
11.70     0.66f     69.00a     57.76      0.25    18.19     1.69(1)
11.32     0.20f     72.00a     60.02      0.25    17.58     1.64(3)
10.55     0.25a     75.00a     58.40      0.25    17.44     1.60(4)
9.67     0.61a     78.00a     54.62      0.25    17.72     1.75(4)
8.96     0.91a     81.00a     51.29      0.25    18.11     1.87(4)
8.35     1.16a     84.00a     48.39      0.25    18.34     1.98(4)
7.85     1.37a     87.00a     45.95      0.25    18.60     2.07(4)
7.42     1.55a     90.00a     43.86      0.25    18.80     2.14(4)
7.03     1.71a     93.00a     42.15      0.25    18.90     2.21(4)
6.71     1.84a     96.00a     40.92      0.25    18.93     2.26(4)
6.42     1.96a     99.00a     40.09      0.25    18.90     2.31(4)
6.17     2.07a    102.00a     39.85      0.25    18.72     2.36(4)
5.94     2.16a    105.00a     40.00      0.25    18.46     2.40(4)
5.73     2.24a    108.00a     40.50      0.25    18.17     2.43(4)
5.55     2.32a    111.00a     41.25      0.25    17.87     2.46(4)
5.35     2.40a    114.00a     41.71      0.25    17.67     2.50(4)
5.17     2.48a    117.00a     41.83      0.25    17.58     2.53(4)





	   	  
03/25/14 09:52:51 University of New Orleans - Educational Use Only      Page 2
GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.291 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG: 10.66   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.98     4.97f     15.00a     37.96      0.25    16.57     2.36(5)
13.97     4.95f     18.00a     32.94      0.25    16.83     2.36(1)
13.94     4.85f     21.00a     31.27      0.25    17.49     2.33(1)
13.89     4.71f     24.00a     31.07      0.25    17.85     2.28(1)
13.84     4.55f     27.00a     31.62      0.25    18.11     2.22(1)
13.78     4.38f     30.00a     32.78      0.25    18.34     2.16(1)
13.72     4.19f     33.00a     34.31      0.25    18.58     2.10(1)
13.66     4.00f     36.00a     36.15      0.25    18.52     2.03(1)
13.57     3.77f     39.00a     38.30      0.25    18.68     1.96(1)
13.48     3.53f     42.00a     40.61      0.25    18.74     1.89(1)
13.36     3.27f     45.00a     43.10      0.25    18.81     1.83(1)
13.21     2.98f     48.00a     45.66      0.25    19.00     1.78(1)
13.03     2.67f     51.00a     48.20      0.25    19.44     1.75(1)
12.86     2.38f     54.00a     50.83      0.25    20.76     1.72(1)
12.70     2.11f     57.00a     53.54      0.25    20.70     1.69(1)
12.53     1.82f     60.00a     56.36      0.25    19.96     1.66(1)
12.33     1.49f     63.00a     59.35      0.25    19.35     1.64(1)
12.04     1.12f     66.00a     62.02      0.25    18.75     1.66(1)
11.73     0.71f     69.00a     64.79      0.25    18.09     1.69(1)
11.38     0.27f     72.00a     67.51      0.25    17.44     1.68(3)
10.66     0.20a     75.00a     66.62      0.25    17.15     1.58(4)
9.76     0.58a     78.00a     62.25      0.25    17.47     1.74(4)
9.02     0.88a     81.00a     58.44      0.25    17.84     1.86(4)
8.42     1.13a     84.00a     55.22      0.25    18.08     1.97(4)
7.90     1.35a     87.00a     52.39      0.25    18.34     2.06(4)
7.47     1.53a     90.00a     50.14      0.25    18.56     2.13(4)
7.09     1.68a     93.00a     48.27      0.25    18.64     2.20(4)
6.76     1.82a     96.00a     46.87      0.25    18.69     2.26(4)
6.47     1.94a     99.00a     46.06      0.25    18.65     2.30(4)
6.22     2.04a    102.00a     45.69      0.25    18.50     2.35(4)
6.00     2.13a    105.00a     45.84      0.25    18.28     2.39(4)
5.79     2.22a    108.00a     46.23      0.25    18.05     2.42(4)
5.58     2.31a    111.00a     46.48      0.25    17.89     2.46(4)
5.38     2.39a    114.00a     46.53      0.25    17.82     2.49(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 6.747   Trim: zero
Vertical CG: 10.66   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.92     4.79f     12.00a     41.07      0.25    16.48     2.31(1)
13.92     4.79f     15.00a     35.07      0.25    16.48     2.31(1)
13.91     4.75f     18.00a     30.78      0.25    16.91     2.29(1)
13.87     4.63f     21.00a     29.45      0.25    17.42     2.25(1)
13.82     4.49f     24.00a     29.27      0.25    18.01     2.20(1)
13.77     4.33f     27.00a     29.88      0.25    18.15     2.14(1)
13.71     4.15f     30.00a     30.91      0.25    18.49     2.08(1)
13.64     3.96f     33.00a     32.34      0.25    18.48     2.02(1)
13.57     3.75f     36.00a     34.01      0.25    18.70     1.95(1)
13.47     3.52f     39.00a     35.94      0.25    18.82     1.89(1)
13.36     3.27f     42.00a     38.02      0.25    18.90     1.83(1)
13.22     2.99f     45.00a     40.19      0.25    19.09     1.78(1)
13.05     2.70f     48.00a     42.37      0.25    19.46     1.75(1)
12.88     2.41f     51.00a     44.65      0.25    20.76     1.72(1)
12.73     2.16f     54.00a     47.03      0.25    20.88     1.70(1)
12.57     1.88f     57.00a     49.47      0.25    20.17     1.67(1)
12.39     1.57f     60.00a     52.03      0.25    19.59     1.64(1)
12.11     1.21f     63.00a     54.31      0.25    19.06     1.66(1)
11.81     0.81f     66.00a     56.58      0.25    18.49     1.68(1)
11.47     0.37f     69.00a     58.88      0.25    17.90     1.72(1)
10.89     0.10a     72.00a     59.42      0.25    17.41     1.54(4)
9.89     0.52a     75.00a     55.14      0.25    17.81     1.71(4)
9.07     0.86a     78.00a     51.36      0.25    18.20     1.86(4)
8.40     1.14a     81.00a     48.10      0.25    18.52     1.97(4)
7.84     1.37a     84.00a     45.19      0.25    18.86     2.07(4)
7.36     1.57a     87.00a     42.76      0.25    19.14     2.15(4)
6.96     1.74a     90.00a     40.68      0.25    19.32     2.22(4)
6.60     1.89a     93.00a     38.98      0.25    19.47     2.28(4)
6.29     2.01a     96.00a     37.73      0.25    19.52     2.34(4)
6.02     2.13a     99.00a     36.85      0.25    19.48     2.38(4)
5.78     2.22a    102.00a     36.50      0.25    19.34     2.42(4)
5.56     2.32a    105.00a     36.61      0.25    19.14     2.46(4)
5.37     2.39a    108.00a     37.09      0.25    18.84     2.49(4)
5.20     2.46a    111.00a     37.88      0.25    18.49     2.52(4)
5.04     2.53a    114.00a     38.60      0.25    18.22     2.55(4)
4.87     2.60a    117.00a     38.90      0.25    18.11     2.58(4)
4.78     2.64a    120.00a     41.78      0.25    18.11     2.60(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 6.747   Trim: zero
Vertical CG: 10.66   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.88     4.68f     15.00a     42.95      0.25    16.61     2.27(1)
13.88     4.68f     18.00a     36.95      0.25    16.61     2.27(1)
13.86     4.60f     21.00a     34.29      0.25    17.22     2.24(1)
13.81     4.47f     24.00a     33.61      0.25    17.84     2.20(1)
13.76     4.31f     27.00a     34.02      0.25    18.01     2.14(1)
13.70     4.14f     30.00a     35.06      0.25    18.36     2.08(1)
13.64     3.96f     33.00a     36.54      0.25    18.37     2.02(1)
13.56     3.75f     36.00a     38.37      0.25    18.60     1.95(1)
13.47     3.52f     39.00a     40.41      0.25    18.73     1.89(1)
13.36     3.28f     42.00a     42.70      0.25    18.82     1.83(1)
13.22     3.00f     45.00a     45.05      0.25    19.02     1.79(1)
13.05     2.71f     48.00a     47.46      0.25    19.38     1.75(1)
12.89     2.43f     51.00a     49.97      0.25    20.69     1.72(1)
12.74     2.17f     54.00a     52.53      0.25    20.86     1.70(1)
12.58     1.89f     57.00a     55.26      0.25    20.17     1.67(1)
12.40     1.59f     60.00a     58.11      0.25    19.59     1.64(1)
12.13     1.23f     63.00a     60.72      0.25    19.03     1.65(1)
11.84     0.84f     66.00a     63.40      0.25    18.43     1.68(1)
11.51     0.42f     69.00a     66.14      0.25    17.79     1.71(1)
11.02     0.05a     72.00a     67.69      0.25    17.15     1.52(4)
9.96     0.49a     75.00a     62.69      0.25    17.61     1.70(4)
9.13     0.84a     78.00a     58.40      0.25    17.98     1.84(4)
8.45     1.12a     81.00a     54.65      0.25    18.31     1.96(4)
7.88     1.35a     84.00a     51.41      0.25    18.65     2.06(4)
7.41     1.55a     87.00a     48.68      0.25    18.93     2.14(4)
7.00     1.72a     90.00a     46.36      0.25    19.12     2.21(4)
6.64     1.87a     93.00a     44.51      0.25    19.26     2.28(4)
6.34     1.99a     96.00a     43.12      0.25    19.33     2.33(4)
6.06     2.11a     99.00a     42.15      0.25    19.29     2.38(4)
5.83     2.21a    102.00a     41.74      0.25    19.16     2.42(4)
5.61     2.29a    105.00a     41.78      0.25    18.98     2.45(4)
5.42     2.37a    108.00a     42.25      0.25    18.75     2.49(4)
5.24     2.45a    111.00a     42.82      0.25    18.48     2.52(4)
5.06     2.52a    114.00a     43.12      0.25    18.32     2.55(4)
4.92     2.58a    117.00a     44.39      0.25    18.29     2.57(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 4.948 @ Origin   Trim: Aft 1.43 deg.
Vertical CG: 10.66   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.57     3.75f     18.00a     45.83      0.25    16.56     1.95(1)
13.56     3.74f     21.00a     40.25      0.25    16.72     1.95(1)
13.52     3.63f     24.00a     38.20      0.25    17.43     1.92(1)
13.45     3.47f     27.00a     37.90      0.25    18.04     1.88(1)
13.37     3.29f     30.00a     38.42      0.25    18.34     1.83(1)
13.26     3.07f     33.00a     39.48      0.25    18.72     1.80(1)
13.13     2.83f     36.00a     40.83      0.25    19.03     1.77(1)
12.98     2.59f     39.00a     42.46      0.25    20.03     1.74(1)
12.85     2.36f     42.00a     44.21      0.25    20.92     1.72(1)
12.72     2.15f     45.00a     46.13      0.25    20.93     1.70(1)
12.59     1.91f     48.00a     48.22      0.25    20.50     1.67(1)
12.43     1.65f     51.00a     50.45      0.25    19.86     1.64(1)
12.22     1.35f     54.00a     52.60      0.25    19.39     1.65(1)
11.96     1.00f     57.00a     54.71      0.25    18.92     1.67(1)
11.66     0.62f     60.00a     56.81      0.25    18.44     1.70(1)
11.31     0.19f     63.00a     58.80      0.25    17.96     1.63(3)
10.19     0.40a     66.00a     55.71      0.25    18.05     1.66(4)
8.93     0.92a     69.00a     50.03      0.25    18.63     1.88(4)
7.98     1.31a     72.00a     45.16      0.25    19.17     2.04(4)
7.24     1.62a     75.00a     41.01      0.25    19.74     2.17(4)
6.65     1.86a     78.00a     37.40      0.25    20.25     2.27(4)
6.18     2.06a     81.00a     34.38      0.25    20.68     2.36(4)
5.77     2.23a     84.00a     31.74      0.25    21.04     2.43(4)
5.44     2.37a     87.00a     29.57      0.25    21.37     2.48(4)
5.14     2.49a     90.00a     27.77      0.25    21.56     2.53(4)
4.89     2.59a     93.00a     26.33      0.25    21.72     2.58(4)
4.67     2.69a     96.00a     25.22      0.25    21.81     2.62(4)
4.47     2.77a     99.00a     24.45      0.25    21.81     2.65(4)
4.30     2.84a    102.00a     24.00      0.25    21.72     2.67(19)
4.14     2.90a    105.00a     23.80      0.25    21.59     2.68(19)
4.01     2.96a    108.00a     23.99      0.25    21.40     2.68(19)
3.89     3.01a    111.00a     24.48      0.25    21.17     2.69(19)
3.79     3.05a    114.00a     25.18      0.25    20.90     2.70(19)
3.69     3.09a    117.00a     26.06      0.25    20.62     2.70(19)
3.59     3.13a    120.00a     26.77      0.25    20.41     2.71(19)
3.49     3.17a    123.00a     27.04      0.25    20.37     2.71(19)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 4.948 @ Origin   Trim: Aft 1.43 deg.
Vertical CG: 10.66   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.49     3.56f     21.00a     51.53      0.25    16.84     1.90(1)
13.48     3.54f     24.00a     46.09      0.25    17.02     1.90(1)
13.43     3.43f     27.00a     44.35      0.25    17.69     1.86(1)
13.35     3.25f     30.00a     44.31      0.25    18.10     1.83(1)
13.25     3.05f     33.00a     45.09      0.25    18.52     1.79(1)
13.12     2.83f     36.00a     46.41      0.25    18.86     1.77(1)
12.98     2.58f     39.00a     48.04      0.25    19.90     1.74(1)
12.85     2.36f     42.00a     49.87      0.25    20.79     1.72(1)
12.72     2.14f     45.00a     51.92      0.25    20.81     1.70(1)
12.59     1.91f     48.00a     54.15      0.25    20.41     1.67(1)
12.44     1.66f     51.00a     56.60      0.25    19.79     1.64(1)
12.23     1.35f     54.00a     58.95      0.25    19.34     1.65(1)
11.96     1.01f     57.00a     61.25      0.25    18.87     1.67(1)
11.67     0.63f     60.00a     63.65      0.25    18.38     1.70(1)
11.33     0.21f     63.00a     65.96      0.25    17.89     1.64(3)
10.24     0.38a     66.00a     62.82      0.25    17.93     1.65(4)
8.94     0.91a     69.00a     56.29      0.25    18.53     1.88(4)
7.98     1.31a     72.00a     50.84      0.25    19.08     2.04(4)
7.25     1.62a     75.00a     46.14      0.25    19.66     2.17(4)
6.66     1.86a     78.00a     42.10      0.25    20.16     2.27(4)
6.18     2.06a     81.00a     38.74      0.25    20.59     2.36(4)
5.78     2.23a     84.00a     35.82      0.25    20.96     2.42(4)
5.44     2.36a     87.00a     33.40      0.25    21.30     2.48(4)
5.15     2.49a     90.00a     31.31      0.25    21.49     2.53(4)
4.90     2.59a     93.00a     29.67      0.25    21.66     2.58(4)
4.68     2.68a     96.00a     28.41      0.25    21.76     2.62(4)
4.48     2.76a     99.00a     27.54      0.25    21.77     2.65(4)
4.31     2.83a    102.00a     27.03      0.25    21.68     2.67(19)
4.16     2.90a    105.00a     26.87      0.25    21.55     2.68(19)
4.02     2.95a    108.00a     27.07      0.25    21.36     2.68(19)
3.90     3.00a    111.00a     27.58      0.25    21.13     2.69(19)
3.79     3.05a    114.00a     28.32      0.25    20.89     2.70(19)
3.69     3.09a    117.00a     29.14      0.25    20.66     2.70(19)
3.59     3.13a    120.00a     29.62      0.25    20.52     2.71(19)
3.50     3.17a    123.00a     29.72      0.25    20.52     2.71(19)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.790 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  9.74   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.43     3.43f      9.00a     31.99      0.25    15.89     1.86(1)
13.43     3.43f     12.00a     26.00      0.25    15.89     1.86(1)
13.42     3.39f     15.00a     22.13      0.25    16.41     1.85(1)
13.38     3.32f     18.00a     20.46      0.25    16.84     1.84(1)
13.34     3.23f     21.00a     19.85      0.25    17.16     1.82(1)
13.29     3.13f     24.00a     19.78      0.25    17.43     1.81(1)
13.23     3.03f     27.00a     20.05      0.25    17.64     1.79(1)
13.17     2.91f     30.00a     20.58      0.25    17.80     1.77(1)
13.09     2.78f     33.00a     21.31      0.25    17.97     1.76(1)
13.02     2.65f     36.00a     22.22      0.25    18.25     1.75(1)
12.94     2.52f     39.00a     23.27      0.25    18.86     1.73(1)
12.87     2.39f     42.00a     24.41      0.25    19.17     1.72(1)
12.79     2.26f     45.00a     25.68      0.25    19.25     1.71(1)
12.71     2.12f     48.00a     27.05      0.25    19.14     1.69(1)
12.62     1.98f     51.00a     28.55      0.25    18.90     1.68(1)
12.53     1.82f     54.00a     30.10      0.25    18.52     1.66(1)
12.42     1.63f     57.00a     31.80      0.25    18.24     1.64(1)
12.28     1.43f     60.00a     33.40      0.25    17.98     1.64(1)
12.10     1.19f     63.00a     34.89      0.25    17.72     1.66(1)
11.91     0.94f     66.00a     36.43      0.25    17.45     1.68(1)
11.69     0.65f     69.00a     37.99      0.25    17.18     1.70(1)
11.44     0.34f     72.00a     39.55      0.25    16.91     1.72(1)
11.15     0.01f     75.00a     40.88      0.25    16.55     1.50(3)
10.55     0.25a     78.00a     37.95      0.25    16.77     1.60(4)
10.06     0.45a     81.00a     35.44      0.25    16.98     1.68(4)
9.65     0.62a     84.00a     33.34      0.25    17.05     1.75(4)
9.29     0.77a     87.00a     31.56      0.25    17.18     1.82(4)
8.98     0.90a     90.00a     30.06      0.25    17.29     1.87(4)
8.71     1.01a     93.00a     28.87      0.25    17.34     1.92(4)
8.47     1.11a     96.00a     28.02      0.25    17.28     1.96(4)
8.26     1.20a     99.00a     27.48      0.25    17.21     1.99(4)
8.08     1.27a    102.00a     27.27      0.25    17.10     2.03(4)
7.91     1.34a    105.00a     27.40      0.25    16.94     2.06(4)
7.76     1.40a    108.00a     27.87      0.25    16.74     2.08(4)
7.63     1.46a    111.00a     28.65      0.25    16.51     2.10(4)
7.51     1.51a    114.00a     29.69      0.25    16.25     2.12(4)
7.40     1.55a    117.00a     30.78      0.25    15.99     2.14(4)
7.29     1.60a    120.00a     31.53      0.25    15.85     2.16(4)
7.20     1.64a    123.00a     33.64      0.25    15.82     2.18(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.790 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  9.74   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.42     3.39f     12.00a     30.62      0.25    16.05     1.85(1)
13.41     3.37f     15.00a     25.52      0.25    16.33     1.85(1)
13.38     3.31f     18.00a     23.37      0.25    16.80     1.84(1)
13.34     3.23f     21.00a     22.41      0.25    17.13     1.82(1)
13.29     3.12f     24.00a     22.26      0.25    17.40     1.81(1)
13.23     3.02f     27.00a     22.50      0.25    17.61     1.79(1)
13.17     2.91f     30.00a     23.10      0.25    17.77     1.77(1)
13.09     2.78f     33.00a     23.91      0.25    17.95     1.76(1)
13.02     2.65f     36.00a     24.90      0.25    18.23     1.75(1)
12.94     2.52f     39.00a     26.01      0.25    18.83     1.73(1)
12.86     2.39f     42.00a     27.28      0.25    19.16     1.72(1)
12.79     2.26f     45.00a     28.70      0.25    19.24     1.71(1)
12.71     2.13f     48.00a     30.18      0.25    19.14     1.69(1)
12.63     1.98f     51.00a     31.87      0.25    18.90     1.68(1)
12.53     1.82f     54.00a     33.63      0.25    18.52     1.66(1)
12.43     1.64f     57.00a     35.49      0.25    18.25     1.64(1)
12.29     1.43f     60.00a     37.29      0.25    17.98     1.64(1)
12.11     1.20f     63.00a     38.96      0.25    17.72     1.66(1)
11.91     0.94f     66.00a     40.67      0.25    17.45     1.68(1)
11.69     0.66f     69.00a     42.48      0.25    17.17     1.69(1)
11.45     0.35f     72.00a     44.31      0.25    16.88     1.72(1)
11.16     0.02f     75.00a     45.88      0.25    16.51     1.51(3)
10.58     0.23a     78.00a     42.90      0.25    16.70     1.59(4)
10.08     0.44a     81.00a     40.05      0.25    16.91     1.68(4)
9.66     0.62a     84.00a     37.65      0.25    16.99     1.75(4)
9.31     0.76a     87.00a     35.61      0.25    17.11     1.81(4)
8.99     0.89a     90.00a     33.92      0.25    17.23     1.87(4)
8.71     1.01a     93.00a     32.54      0.25    17.29     1.92(4)
8.49     1.10a     96.00a     31.56      0.25    17.23     1.96(4)
8.27     1.19a     99.00a     30.97      0.25    17.17     1.99(4)
8.09     1.27a    102.00a     30.72      0.25    17.06     2.03(4)
7.93     1.34a    105.00a     30.95      0.25    16.90     2.05(4)
7.78     1.40a    108.00a     31.55      0.25    16.70     2.08(4)
7.65     1.45a    111.00a     32.36      0.25    16.48     2.10(4)
7.53     1.50a    114.00a     33.40      0.25    16.25     2.12(4)
7.41     1.55a    117.00a     34.29      0.25    16.05     2.14(4)
7.29     1.60a    120.00a     34.84      0.25    15.96     2.16(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.193   Trim: zero
Vertical CG:  9.74   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.28     3.11f     12.00a     30.83      0.25    15.95     1.80(1)
13.27     3.09f     15.00a     25.61      0.25    16.26     1.80(1)
13.24     3.03f     18.00a     23.35      0.25    16.83     1.79(1)
13.18     2.94f     21.00a     22.40      0.25    17.21     1.78(1)
13.12     2.83f     24.00a     22.11      0.25    17.53     1.77(1)
13.05     2.71f     27.00a     22.30      0.25    17.86     1.75(1)
12.99     2.60f     30.00a     22.78      0.25    18.30     1.74(1)
12.92     2.48f     33.00a     23.51      0.25    18.91     1.73(1)
12.85     2.36f     36.00a     24.40      0.25    19.22     1.72(1)
12.78     2.24f     39.00a     25.43      0.25    19.26     1.71(1)
12.71     2.12f     42.00a     26.61      0.25    19.18     1.69(1)
12.63     1.99f     45.00a     27.91      0.25    18.97     1.68(1)
12.55     1.84f     48.00a     29.34      0.25    18.62     1.66(1)
12.45     1.68f     51.00a     30.90      0.25    18.37     1.65(1)
12.34     1.50f     54.00a     32.46      0.25    18.11     1.64(1)
12.17     1.29f     57.00a     33.92      0.25    17.86     1.65(1)
12.00     1.06f     60.00a     35.38      0.25    17.61     1.67(1)
11.81     0.81f     63.00a     36.91      0.25    17.36     1.68(1)
11.59     0.53f     66.00a     38.44      0.25    17.10     1.70(1)
11.34     0.22f     69.00a     39.80      0.25    16.86     1.65(3)
10.89     0.10a     72.00a     39.35      0.25    16.69     1.54(4)
10.24     0.38a     75.00a     36.00      0.25    17.01     1.65(4)
9.72     0.59a     78.00a     33.15      0.25    17.18     1.74(4)
9.29     0.77a     81.00a     30.78      0.25    17.39     1.82(4)
8.93     0.92a     84.00a     28.78      0.25    17.59     1.88(4)
8.62     1.05a     87.00a     27.10      0.25    17.69     1.93(4)
8.35     1.16a     90.00a     25.75      0.25    17.75     1.98(4)
8.12     1.26a     93.00a     24.67      0.25    17.79     2.02(4)
7.91     1.34a     96.00a     23.86      0.25    17.80     2.06(4)
7.73     1.42a     99.00a     23.34      0.25    17.77     2.09(4)
7.56     1.49a    102.00a     23.11      0.25    17.70     2.12(4)
7.42     1.55a    105.00a     23.13      0.25    17.56     2.14(4)
7.29     1.60a    108.00a     23.43      0.25    17.38     2.16(4)
7.18     1.65a    111.00a     24.03      0.25    17.17     2.18(4)
7.08     1.69a    114.00a     24.93      0.25    16.93     2.20(4)
6.99     1.73a    117.00a     26.05      0.25    16.68     2.22(4)
6.89     1.76a    120.00a     27.04      0.25    16.49     2.23(4)
6.80     1.80a    123.00a     27.64      0.25    16.41     2.25(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.193   Trim: zero
Vertical CG:  9.74   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
13.25     3.06f     12.00a     36.23      0.25    16.19     1.79(1)
13.25     3.06f     15.00a     30.26      0.25    16.19     1.79(1)
13.22     3.00f     18.00a     26.84      0.25    16.75     1.79(1)
13.18     2.92f     21.00a     25.41      0.25    17.16     1.78(1)
13.12     2.82f     24.00a     25.03      0.25    17.49     1.77(1)
13.05     2.71f     27.00a     25.11      0.25    17.82     1.75(1)
12.99     2.60f     30.00a     25.59      0.25    18.27     1.74(1)
12.92     2.48f     33.00a     26.36      0.25    18.88     1.73(1)
12.85     2.36f     36.00a     27.33      0.25    19.19     1.72(1)
12.78     2.25f     39.00a     28.45      0.25    19.24     1.71(1)
12.71     2.12f     42.00a     29.78      0.25    19.16     1.69(1)
12.63     1.99f     45.00a     31.20      0.25    18.96     1.68(1)
12.55     1.84f     48.00a     32.82      0.25    18.62     1.66(1)
12.45     1.68f     51.00a     34.49      0.25    18.37     1.65(1)
12.34     1.50f     54.00a     36.30      0.25    18.11     1.64(1)
12.18     1.29f     57.00a     37.90      0.25    17.87     1.65(1)
12.00     1.06f     60.00a     39.52      0.25    17.61     1.67(1)
11.81     0.81f     63.00a     41.23      0.25    17.36     1.68(1)
11.60     0.53f     66.00a     42.96      0.25    17.10     1.70(1)
11.34     0.22f     69.00a     44.55      0.25    16.85     1.65(3)
10.91     0.10a     72.00a     44.20      0.25    16.65     1.54(4)
10.25     0.37a     75.00a     40.44      0.25    16.97     1.65(4)
9.73     0.59a     78.00a     37.35      0.25    17.14     1.74(4)
9.29     0.77a     81.00a     34.59      0.25    17.34     1.82(4)
8.92     0.92a     84.00a     32.33      0.25    17.55     1.88(4)
8.62     1.05a     87.00a     30.47      0.25    17.66     1.93(4)
8.35     1.16a     90.00a     28.94      0.25    17.71     1.98(4)
8.12     1.26a     93.00a     27.71      0.25    17.76     2.02(4)
7.92     1.34a     96.00a     26.81      0.25    17.77     2.05(4)
7.73     1.42a     99.00a     26.20      0.25    17.76     2.09(4)
7.57     1.48a    102.00a     25.89      0.25    17.68     2.11(4)
7.43     1.54a    105.00a     25.97      0.25    17.54     2.14(4)
7.30     1.59a    108.00a     26.35      0.25    17.36     2.16(4)
7.19     1.64a    111.00a     27.07      0.25    17.14     2.18(4)
7.09     1.68a    114.00a     28.00      0.25    16.92     2.20(4)
7.00     1.72a    117.00a     29.18      0.25    16.69     2.21(4)
6.90     1.76a    120.00a     29.91      0.25    16.57     2.23(4)
6.81     1.80a    123.00a     30.91      0.25    16.52     2.25(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 6.377 @ Origin   Trim: Aft 1.43 deg.
Vertical CG:  9.74   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.78     2.24f     15.00a     38.55      0.25    17.37     1.71(1)
12.78     2.24f     18.00a     32.87      0.25    17.57     1.70(1)
12.75     2.18f     21.00a     30.04      0.25    18.16     1.70(1)
12.70     2.10f     24.00a     29.00      0.25    18.42     1.69(1)
12.64     2.01f     27.00a     28.76      0.25    18.54     1.68(1)
12.58     1.90f     30.00a     29.05      0.25    18.56     1.67(1)
12.51     1.79f     33.00a     29.68      0.25    18.40     1.66(1)
12.44     1.66f     36.00a     30.56      0.25    18.29     1.65(1)
12.35     1.52f     39.00a     31.64      0.25    18.15     1.63(1)
12.22     1.35f     42.00a     32.75      0.25    18.00     1.65(1)
12.08     1.17f     45.00a     33.96      0.25    17.80     1.66(1)
11.93     0.96f     48.00a     35.29      0.25    17.59     1.67(1)
11.76     0.75f     51.00a     36.65      0.25    17.37     1.69(1)
11.58     0.51f     54.00a     38.11      0.25    17.13     1.71(1)
11.37     0.25f     57.00a     39.47      0.25    16.92     1.67(3)
10.92     0.09a     60.00a     39.44      0.25    16.70     1.53(4)
9.71     0.60a     63.00a     33.35      0.25    17.20     1.74(4)
8.85     0.95a     66.00a     28.40      0.25    17.71     1.89(4)
8.25     1.20a     69.00a     24.67      0.25    18.03     2.00(4)
7.78     1.40a     72.00a     21.57      0.25    18.39     2.08(4)
7.42     1.54a     75.00a     19.07      0.25    18.67     2.14(4)
7.14     1.66a     78.00a     17.03      0.25    18.89     2.19(4)
6.92     1.75a     81.00a     15.31      0.25    19.07     2.23(4)
6.73     1.83a     84.00a     13.95      0.25    19.23     2.26(4)
6.58     1.90a     87.00a     12.87      0.25    19.34     2.29(4)
6.45     1.95a     90.00a     12.08      0.25    19.42     2.31(4)
6.33     2.00a     93.00a     11.51      0.25    19.44     2.33(4)
6.22     2.04a     96.00a     11.12      0.25    19.44     2.35(4)
6.14     2.08a     99.00a     10.83      0.25    19.42     2.36(4)
6.06     2.11a    102.00a     10.61      0.25    19.39     2.38(4)
5.99     2.14a    105.00a     10.47      0.25    19.36     2.39(4)
5.94     2.16a    108.00a     10.53      0.25    19.30     2.40(4)
5.88     2.18a    111.00a     10.72      0.25    19.21     2.41(4)
5.83     2.21a    114.00a     11.05      0.25    19.12     2.42(4)
5.78     2.22a    117.00a     11.69      0.25    18.97     2.42(4)
5.75     2.24a    120.00a     12.51      0.25    18.80     2.43(4)
5.71     2.25a    123.00a     13.36      0.25    18.65     2.44(4)
5.67     2.27a    126.00a     13.73      0.25    18.60     2.44(4)
5.64     2.28a    129.00a     13.80      0.25    18.67     2.45(4)
5.61     2.30a    132.00a     14.66      0.25    18.82     2.45(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 6.377 @ Origin   Trim: Aft 1.43 deg.
Vertical CG:  9.74   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.74     2.18f     15.00a     45.79      0.25    17.59     1.70(1)
12.74     2.18f     18.00a     39.73      0.25    17.58     1.70(1)
12.73     2.16f     21.00a     35.10      0.25    17.95     1.70(1)
12.69     2.09f     24.00a     33.23      0.25    18.29     1.69(1)
12.64     2.00f     27.00a     32.67      0.25    18.43     1.68(1)
12.58     1.90f     30.00a     32.86      0.25    18.48     1.67(1)
12.51     1.78f     33.00a     33.48      0.25    18.32     1.66(1)
12.44     1.66f     36.00a     34.39      0.25    18.24     1.65(1)
12.35     1.52f     39.00a     35.57      0.25    18.11     1.63(1)
12.22     1.35f     42.00a     36.71      0.25    17.96     1.65(1)
12.08     1.16f     45.00a     38.07      0.25    17.78     1.66(1)
11.93     0.97f     48.00a     39.50      0.25    17.58     1.67(1)
11.77     0.75f     51.00a     40.99      0.25    17.36     1.69(1)
11.59     0.52f     54.00a     42.61      0.25    17.14     1.70(1)
11.37     0.25f     57.00a     44.10      0.25    16.92     1.67(3)
10.92     0.10a     60.00a     44.10      0.25    16.70     1.53(4)
9.70     0.60a     63.00a     37.20      0.25    17.20     1.74(4)
8.84     0.96a     66.00a     31.71      0.25    17.72     1.90(4)
8.24     1.21a     69.00a     27.53      0.25    18.03     2.00(4)
7.77     1.40a     72.00a     24.08      0.25    18.39     2.08(4)
7.42     1.55a     75.00a     21.30      0.25    18.67     2.14(4)
7.14     1.66a     78.00a     19.03      0.25    18.88     2.19(4)
6.92     1.75a     81.00a     17.13      0.25    19.07     2.23(4)
6.73     1.83a     84.00a     15.63      0.25    19.22     2.26(4)
6.58     1.90a     87.00a     14.44      0.25    19.34     2.29(4)
6.45     1.95a     90.00a     13.59      0.25    19.42     2.31(4)
6.33     2.00a     93.00a     12.94      0.25    19.44     2.33(4)
6.23     2.04a     96.00a     12.49      0.25    19.43     2.35(4)
6.14     2.07a     99.00a     12.16      0.25    19.41     2.36(4)
6.07     2.11a    102.00a     11.91      0.25    19.39     2.38(4)
6.00     2.13a    105.00a     11.76      0.25    19.35     2.39(4)
5.94     2.16a    108.00a     11.78      0.25    19.30     2.40(4)
5.88     2.18a    111.00a     11.97      0.25    19.22     2.41(4)
5.83     2.20a    114.00a     12.40      0.25    19.10     2.42(4)
5.79     2.22a    117.00a     13.08      0.25    18.96     2.42(4)
5.75     2.24a    120.00a     13.90      0.25    18.81     2.43(4)
5.71     2.25a    123.00a     14.77      0.25    18.67     2.44(4)
5.67     2.27a    126.00a     15.28      0.25    18.62     2.44(4)
5.64     2.28a    129.00a     15.19      0.25    18.70     2.45(4)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.355 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.77   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     4.08f      6.00a     26.82      0.25    10.66     2.01(1)
12.72     4.08f      9.00a     20.86      0.25    10.66     2.01(1)
12.72     4.04f     12.00a     17.03      0.25    10.95     2.00(1)
12.72     3.96f     15.00a     15.54      0.25    11.29     1.97(1)
12.72     3.86f     18.00a     15.00      0.25    11.91     1.94(1)
12.72     3.74f     21.00a     15.08      0.25    12.10     1.91(1)
12.72     3.61f     24.00a     15.63      0.25    12.24     1.87(1)
12.73     3.46f     27.00a     16.57      0.25    12.33     1.83(1)
12.73     3.30f     30.00a     17.83      0.25    12.42     1.78(1)
12.69     3.10f     33.00a     19.19      0.25    12.86     1.77(1)
12.60     2.84f     36.00a     20.65      0.25    12.94     1.78(1)
12.49     2.58f     39.00a     22.15      0.25    13.42     1.82(1)
12.37     2.30f     42.00a     23.82      0.25    13.67     1.85(1)
12.27     2.04f     45.00a     25.52      0.25    14.54     1.89(1)
12.17     1.79f     48.00a     27.30      0.25    14.80     1.92(1)
12.05     1.52f     51.00a     29.24      0.25    14.74     1.95(1)
11.92     1.22f     54.00a     31.33      0.25    14.55     2.00(1)
11.73     0.87f     57.00a     33.51      0.25    14.27     2.03(4)
11.53     0.48f     60.00a     36.04      0.25    13.80     1.98(4)
11.28     0.06f     63.00a     38.70      0.25    13.30     1.96(4)
10.78     0.38a     66.00a     39.51      0.25    12.97     1.67(14)
10.30     0.80a     69.00a     40.45      0.25    12.65     1.34(14)
9.67     1.11a     72.00a     38.95      0.25    12.56     1.37(14)
9.14     1.36a     75.00a     37.85      0.25    12.43     1.41(14)
8.69     1.58a     78.00a     37.26      0.25    12.24     1.45(14)
8.31     1.76a     81.00a     37.11      0.25    12.01     1.48(14)
7.98     1.92a     84.00a     37.38      0.25    11.60     1.50(14)
7.68     2.06a     87.00a     37.89      0.25    11.16     1.52(14)
7.40     2.19a     90.00a     38.51      0.25    10.78     1.54(14)
7.13     2.32a     93.00a     39.08      0.25    10.46     1.56(14)
6.89     2.44a     96.00a     39.53      0.25    10.25     1.58(14)
6.67     2.54a     99.00a     40.05      0.25    10.21     1.60(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.355 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.77   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     4.05f      9.00a     24.31      0.25    10.78     2.00(1)
12.72     4.03f     12.00a     19.45      0.25    10.94     1.99(1)
12.72     3.95f     15.00a     17.61      0.25    11.27     1.97(1)
12.72     3.86f     18.00a     16.93      0.25    11.89     1.94(1)
12.72     3.74f     21.00a     17.00      0.25    12.08     1.91(1)
12.72     3.61f     24.00a     17.58      0.25    12.22     1.87(1)
12.73     3.47f     27.00a     18.57      0.25    12.31     1.83(1)
12.73     3.30f     30.00a     19.97      0.25    12.40     1.78(1)
12.69     3.10f     33.00a     21.46      0.25    12.85     1.77(1)
12.60     2.85f     36.00a     23.11      0.25    12.93     1.78(1)
12.49     2.58f     39.00a     24.77      0.25    13.41     1.82(1)
12.38     2.30f     42.00a     26.59      0.25    13.67     1.85(1)
12.27     2.05f     45.00a     28.50      0.25    14.53     1.89(1)
12.17     1.80f     48.00a     30.50      0.25    14.80     1.92(1)
12.06     1.53f     51.00a     32.69      0.25    14.73     1.95(1)
11.92     1.23f     54.00a     35.05      0.25    14.52     2.00(1)
11.75     0.89f     57.00a     37.55      0.25    14.23     2.04(4)
11.55     0.52f     60.00a     40.46      0.25    13.74     1.99(4)
11.32     0.12f     63.00a     43.67      0.25    13.20     1.95(4)
10.87     0.31a     66.00a     44.94      0.25    12.83     1.73(14)
10.39     0.72a     69.00a     46.05      0.25    12.50     1.41(14)
9.80     1.05a     72.00a     44.97      0.25    12.37     1.36(14)
9.25     1.31a     75.00a     43.54      0.25    12.26     1.41(14)
8.80     1.53a     78.00a     42.76      0.25    12.11     1.44(14)
8.39     1.72a     81.00a     42.42      0.25    11.91     1.47(14)
8.06     1.88a     84.00a     42.51      0.25    11.59     1.49(14)
7.74     2.03a     87.00a     42.73      0.25    11.19     1.52(14)
7.45     2.17a     90.00a     43.05      0.25    10.85     1.54(14)
7.19     2.29a     93.00a     43.42      0.25    10.58     1.56(14)
6.93     2.42a     96.00a     43.86      0.25    10.44     1.58(14)
6.79     2.49a     99.00a     46.44      0.25    10.44     1.59(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.893   Trim: zero
Vertical CG:  7.77   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.87f      9.00a     24.14      0.25    10.58     1.95(1)
12.72     3.85f     12.00a     19.32      0.25    11.15     1.94(1)
12.72     3.76f     15.00a     17.50      0.25    11.53     1.91(1)
12.72     3.66f     18.00a     16.82      0.25    11.83     1.88(1)
12.73     3.53f     21.00a     16.82      0.25    12.06     1.85(1)
12.73     3.40f     24.00a     17.33      0.25    12.24     1.81(1)
12.73     3.25f     27.00a     18.27      0.25    12.38     1.76(1)
12.67     3.05f     30.00a     19.36      0.25    12.85     1.77(1)
12.58     2.81f     33.00a     20.62      0.25    12.96     1.79(1)
12.48     2.56f     36.00a     21.99      0.25    13.45     1.82(1)
12.37     2.30f     39.00a     23.55      0.25    13.69     1.85(1)
12.27     2.06f     42.00a     25.13      0.25    14.52     1.88(1)
12.18     1.83f     45.00a     26.85      0.25    14.83     1.91(1)
12.07     1.57f     48.00a     28.68      0.25    14.79     1.95(1)
11.95     1.29f     51.00a     30.65      0.25    14.63     1.99(1)
11.78     0.96f     54.00a     32.62      0.25    14.41     2.05(4)
11.59     0.59f     57.00a     34.85      0.25    14.03     2.00(4)
11.37     0.19f     60.00a     37.32      0.25    13.60     1.96(4)
10.92     0.26a     63.00a     38.44      0.25    13.26     1.77(14)
10.42     0.70a     66.00a     39.16      0.25    12.99     1.43(14)
9.77     1.06a     69.00a     37.88      0.25    12.89     1.37(14)
9.18     1.34a     72.00a     36.30      0.25    12.83     1.41(14)
8.69     1.58a     75.00a     35.19      0.25    12.72     1.45(14)
8.27     1.78a     78.00a     34.54      0.25    12.56     1.48(14)
7.91     1.95a     81.00a     34.44      0.25    12.17     1.51(14)
7.59     2.10a     84.00a     34.66      0.25    11.78     1.53(14)
7.31     2.23a     87.00a     35.21      0.25    11.41     1.55(14)
7.05     2.36a     90.00a     35.87      0.25    11.07     1.57(14)
6.81     2.47a     93.00a     36.49      0.25    10.79     1.59(14)
6.58     2.58a     96.00a     36.93      0.25    10.59     1.60(14)
6.38     2.68a     99.00a     37.33      0.25    10.53     1.62(14)
6.23     2.75a    102.00a     39.17      0.25    10.61     1.63(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.893   Trim: zero
Vertical CG:  7.77   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.83f      9.00a     27.92      0.25    11.07     1.93(1)
12.72     3.82f     12.00a     22.33      0.25    11.13     1.93(1)
12.72     3.75f     15.00a     19.97      0.25    11.49     1.91(1)
12.72     3.65f     18.00a     19.04      0.25    11.80     1.88(1)
12.73     3.53f     21.00a     19.01      0.25    12.03     1.85(1)
12.73     3.40f     24.00a     19.55      0.25    12.21     1.81(1)
12.73     3.25f     27.00a     20.56      0.25    12.35     1.76(1)
12.67     3.04f     30.00a     21.74      0.25    12.83     1.77(1)
12.58     2.81f     33.00a     23.06      0.25    12.94     1.79(1)
12.48     2.56f     36.00a     24.60      0.25    13.44     1.82(1)
12.38     2.31f     39.00a     26.28      0.25    13.68     1.85(1)
12.28     2.06f     42.00a     28.09      0.25    14.52     1.88(1)
12.18     1.83f     45.00a     29.97      0.25    14.83     1.91(1)
12.08     1.58f     48.00a     32.03      0.25    14.79     1.95(1)
11.96     1.30f     51.00a     34.26      0.25    14.63     1.98(1)
11.79     0.97f     54.00a     36.52      0.25    14.39     2.05(4)
11.60     0.62f     57.00a     39.06      0.25    13.99     2.00(4)
11.39     0.23f     60.00a     41.97      0.25    13.52     1.96(4)
10.99     0.20a     63.00a     43.62      0.25    13.14     1.81(14)
10.50     0.63a     66.00a     44.53      0.25    12.85     1.48(14)
9.89     1.01a     69.00a     43.72      0.25    12.71     1.36(14)
9.27     1.30a     72.00a     41.71      0.25    12.68     1.40(14)
8.77     1.54a     75.00a     40.36      0.25    12.59     1.44(14)
8.34     1.74a     78.00a     39.57      0.25    12.45     1.47(14)
7.99     1.91a     81.00a     39.30      0.25    12.13     1.50(14)
7.67     2.06a     84.00a     39.40      0.25    11.75     1.52(14)
7.38     2.20a     87.00a     39.74      0.25    11.41     1.55(14)
7.11     2.33a     90.00a     40.18      0.25    11.12     1.57(14)
6.85     2.45a     93.00a     40.58      0.25    10.88     1.58(14)
6.62     2.57a     96.00a     40.90      0.25    10.73     1.60(14)
6.41     2.66a     99.00a     41.40      0.25    10.74     1.62(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.391 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.77   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.60f      9.00a     28.13      0.25    10.91     1.87(1)
12.72     3.59f     12.00a     22.48      0.25    10.98     1.87(1)
12.73     3.52f     15.00a     20.05      0.25    11.40     1.84(1)
12.73     3.41f     18.00a     19.05      0.25    11.77     1.81(1)
12.73     3.29f     21.00a     18.93      0.25    12.05     1.78(1)
12.69     3.13f     24.00a     19.30      0.25    12.64     1.77(1)
12.63     2.93f     27.00a     20.05      0.25    12.81     1.77(1)
12.54     2.71f     30.00a     21.05      0.25    12.96     1.80(1)
12.45     2.48f     33.00a     22.25      0.25    13.52     1.83(1)
12.35     2.24f     36.00a     23.61      0.25    14.15     1.86(1)
12.26     2.02f     39.00a     25.12      0.25    14.82     1.89(1)
12.17     1.80f     42.00a     26.71      0.25    14.85     1.92(1)
12.07     1.56f     45.00a     28.46      0.25    14.81     1.95(1)
11.96     1.30f     48.00a     30.32      0.25    14.67     1.98(1)
11.80     0.99f     51.00a     32.19      0.25    14.48     2.05(4)
11.62     0.64f     54.00a     34.20      0.25    14.16     2.00(4)
11.41     0.25f     57.00a     36.46      0.25    13.79     1.96(4)
10.99     0.20a     60.00a     37.62      0.25    13.49     1.81(14)
10.46     0.66a     63.00a     38.13      0.25    13.28     1.45(14)
9.77     1.06a     66.00a     36.62      0.25    13.22     1.37(14)
9.11     1.38a     69.00a     34.42      0.25    13.24     1.42(14)
8.57     1.63a     72.00a     32.85      0.25    13.20     1.46(14)
8.12     1.85a     75.00a     31.77      0.25    13.07     1.49(14)
7.74     2.03a     78.00a     31.18      0.25    12.72     1.52(14)
7.41     2.19a     81.00a     31.03      0.25    12.41     1.54(14)
7.12     2.33a     84.00a     31.26      0.25    12.11     1.56(14)
6.86     2.45a     87.00a     31.80      0.25    11.80     1.58(14)
6.62     2.56a     90.00a     32.49      0.25    11.52     1.60(14)
6.41     2.66a     93.00a     33.15      0.25    11.27     1.62(14)
6.20     2.76a     96.00a     33.62      0.25    11.09     1.63(14)
6.02     2.85a     99.00a     33.86      0.25    11.01     1.65(14)
5.86     2.93a    102.00a     34.08      0.25    11.09     1.66(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.391 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.77   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.55f      9.00a     32.63      0.25    11.07     1.85(1)
12.73     3.55f     12.00a     26.63      0.25    11.07     1.85(1)
12.73     3.50f     15.00a     22.99      0.25    11.36     1.84(1)
12.73     3.40f     18.00a     21.71      0.25    11.73     1.81(1)
12.73     3.28f     21.00a     21.45      0.25    12.01     1.77(1)
12.69     3.12f     24.00a     21.83      0.25    12.61     1.77(1)
12.63     2.93f     27.00a     22.61      0.25    12.78     1.77(1)
12.54     2.71f     30.00a     23.62      0.25    12.94     1.80(1)
12.45     2.48f     33.00a     24.94      0.25    13.50     1.83(1)
12.35     2.25f     36.00a     26.42      0.25    14.14     1.86(1)
12.26     2.03f     39.00a     28.05      0.25    14.82     1.89(1)
12.17     1.80f     42.00a     29.84      0.25    14.84     1.92(1)
12.07     1.57f     45.00a     31.75      0.25    14.81     1.95(1)
11.96     1.30f     48.00a     33.90      0.25    14.67     1.98(1)
11.80     0.99f     51.00a     35.99      0.25    14.47     2.05(4)
11.62     0.65f     54.00a     38.29      0.25    14.13     2.00(4)
11.42     0.27f     57.00a     40.92      0.25    13.74     1.96(4)
11.04     0.16a     60.00a     42.56      0.25    13.39     1.85(14)
10.52     0.61a     63.00a     43.25      0.25    13.16     1.49(14)
9.87     1.02a     66.00a     42.09      0.25    13.05     1.36(14)
9.18     1.34a     69.00a     39.49      0.25    13.09     1.41(14)
8.64     1.60a     72.00a     37.60      0.25    13.07     1.45(14)
8.18     1.82a     75.00a     36.27      0.25    13.00     1.49(14)
7.79     2.00a     78.00a     35.54      0.25    12.66     1.51(14)
7.46     2.16a     81.00a     35.19      0.25    12.37     1.54(14)
7.16     2.31a     84.00a     35.33      0.25    12.09     1.56(14)
6.91     2.43a     87.00a     35.76      0.25    11.81     1.58(14)
6.66     2.55a     90.00a     36.29      0.25    11.56     1.60(14)
6.43     2.65a     93.00a     36.80      0.25    11.35     1.62(14)
6.23     2.75a     96.00a     37.21      0.25    11.19     1.63(14)
6.04     2.84a     99.00a     37.50      0.25    11.16     1.64(14)
5.92     2.90a    102.00a     39.43      0.25    11.24     1.65(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 9.554 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.27   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.52     2.65f      6.00a     20.73      0.25    11.36     1.81(1)
12.51     2.64f      9.00a     15.24      0.25    11.45     1.81(1)
12.49     2.59f     12.00a     12.69      0.25    12.09     1.82(1)
12.47     2.52f     15.00a     11.44      0.25    12.38     1.82(1)
12.43     2.44f     18.00a     10.89      0.25    12.62     1.84(1)
12.40     2.36f     21.00a     10.69      0.25    12.81     1.85(1)
12.36     2.28f     24.00a     10.82      0.25    12.96     1.86(1)
12.33     2.19f     27.00a     11.15      0.25    13.45     1.87(1)
12.29     2.10f     30.00a     11.69      0.25    13.62     1.88(1)
12.25     2.00f     33.00a     12.37      0.25    13.93     1.89(1)
12.21     1.90f     36.00a     13.14      0.25    13.93     1.90(1)
12.17     1.79f     39.00a     14.01      0.25    13.93     1.92(1)
12.12     1.67f     42.00a     14.95      0.25    13.91     1.93(1)
12.06     1.54f     45.00a     15.95      0.25    13.89     1.95(1)
12.00     1.39f     48.00a     17.05      0.25    13.83     1.97(1)
11.92     1.22f     51.00a     18.21      0.25    13.75     2.00(1)
11.82     1.02f     54.00a     19.39      0.25    13.65     2.05(1)
11.70     0.79f     57.00a     20.75      0.25    13.50     2.02(4)
11.56     0.54f     60.00a     22.36      0.25    13.29     1.99(4)
11.40     0.24f     63.00a     24.19      0.25    13.05     1.96(4)
11.15     0.07a     66.00a     25.40      0.25    12.81     1.92(14)
10.80     0.36a     69.00a     25.91      0.25    12.64     1.69(14)
10.47     0.65a     72.00a     26.73      0.25    12.42     1.46(14)
10.14     0.89a     75.00a     27.12      0.25    12.21     1.34(14)
9.80     1.05a     78.00a     26.72      0.25    12.05     1.36(14)
9.51     1.19a     81.00a     26.79      0.25    11.86     1.39(14)
9.26     1.31a     84.00a     27.19      0.25    11.63     1.40(14)
9.04     1.41a     87.00a     27.87      0.25    11.39     1.42(14)
8.85     1.50a     90.00a     28.72      0.25    11.14     1.44(14)
8.67     1.59a     93.00a     29.60      0.25    10.90     1.45(14)
8.50     1.67a     96.00a     30.37      0.25    10.71     1.46(14)
8.36     1.74a     99.00a     30.97      0.25    10.56     1.47(14)
8.21     1.81a    102.00a     31.34      0.25    10.54     1.48(14)
8.13     1.84a    105.00a     33.55      0.25    10.57     1.49(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 9.554 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.27   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.51     2.63f      6.00a     23.27      0.25    11.45     1.81(1)
12.51     2.63f      9.00a     17.39      0.25    11.47     1.81(1)
12.49     2.58f     12.00a     14.37      0.25    12.08     1.82(1)
12.47     2.52f     15.00a     12.88      0.25    12.37     1.82(1)
12.43     2.44f     18.00a     12.18      0.25    12.61     1.84(1)
12.40     2.36f     21.00a     11.95      0.25    12.80     1.85(1)
12.36     2.28f     24.00a     12.12      0.25    12.96     1.86(1)
12.33     2.19f     27.00a     12.50      0.25    13.44     1.87(1)
12.29     2.09f     30.00a     13.06      0.25    13.62     1.88(1)
12.25     2.01f     33.00a     13.79      0.25    13.92     1.89(1)
12.21     1.91f     36.00a     14.62      0.25    13.93     1.90(1)
12.17     1.79f     39.00a     15.66      0.25    13.93     1.92(1)
12.12     1.67f     42.00a     16.68      0.25    13.91     1.93(1)
12.06     1.54f     45.00a     17.81      0.25    13.89     1.95(1)
12.00     1.39f     48.00a     19.06      0.25    13.83     1.97(1)
11.92     1.22f     51.00a     20.35      0.25    13.75     2.00(1)
11.82     1.03f     54.00a     21.68      0.25    13.65     2.05(1)
11.70     0.80f     57.00a     23.24      0.25    13.50     2.02(4)
11.57     0.55f     60.00a     24.99      0.25    13.28     1.99(4)
11.41     0.26f     63.00a     27.11      0.25    13.03     1.96(4)
11.17     0.05a     66.00a     28.62      0.25    12.77     1.94(14)
10.82     0.35a     69.00a     29.31      0.25    12.59     1.70(14)
10.51     0.62a     72.00a     30.17      0.25    12.37     1.49(14)
10.17     0.87a     75.00a     30.75      0.25    12.16     1.34(14)
9.84     1.03a     78.00a     30.31      0.25    12.01     1.36(14)
9.55     1.17a     81.00a     30.31      0.25    11.83     1.38(14)
9.30     1.29a     84.00a     30.65      0.25    11.62     1.40(14)
9.08     1.39a     87.00a     31.31      0.25    11.39     1.42(14)
8.88     1.49a     90.00a     32.14      0.25    11.16     1.43(14)
8.69     1.58a     93.00a     32.98      0.25    10.94     1.45(14)
8.53     1.66a     96.00a     33.72      0.25    10.76     1.46(14)
8.37     1.73a     99.00a     34.26      0.25    10.65     1.47(14)
8.23     1.80a    102.00a     34.85      0.25    10.66     1.48(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.381   Trim: zero
Vertical CG:  7.36   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.29f      6.00a     28.49      0.25    11.10     1.78(1)
12.73     3.29f      9.00a     22.54      0.25    11.10     1.78(1)
12.73     3.27f     12.00a     18.18      0.25    11.34     1.77(1)
12.71     3.18f     15.00a     16.40      0.25    12.03     1.76(1)
12.68     3.06f     18.00a     15.57      0.25    12.34     1.77(1)
12.64     2.94f     21.00a     15.39      0.25    12.57     1.77(1)
12.58     2.80f     24.00a     15.55      0.25    12.76     1.79(1)
12.51     2.63f     27.00a     16.17      0.25    12.90     1.81(1)
12.44     2.47f     30.00a     16.97      0.25    13.40     1.83(1)
12.37     2.30f     33.00a     17.95      0.25    13.57     1.85(1)
12.30     2.12f     36.00a     19.09      0.25    14.20     1.88(1)
12.23     1.96f     39.00a     20.32      0.25    14.59     1.90(1)
12.16     1.78f     42.00a     21.66      0.25    14.60     1.92(1)
12.08     1.58f     45.00a     23.12      0.25    14.57     1.94(1)
11.99     1.37f     48.00a     24.66      0.25    14.48     1.97(1)
11.87     1.12f     51.00a     26.21      0.25    14.34     2.02(1)
11.72     0.84f     54.00a     27.89      0.25    14.16     2.03(4)
11.55     0.51f     57.00a     29.78      0.25    13.86     1.99(4)
11.35     0.15f     60.00a     31.86      0.25    13.55     1.95(4)
10.94     0.25a     63.00a     32.59      0.25    13.32     1.78(14)
10.50     0.63a     66.00a     33.09      0.25    13.13     1.48(14)
9.99     0.96a     69.00a     32.57      0.25    12.99     1.35(14)
9.47     1.21a     72.00a     31.12      0.25    12.92     1.39(14)
9.04     1.41a     75.00a     30.22      0.25    12.81     1.42(14)
8.67     1.59a     78.00a     29.72      0.25    12.66     1.45(14)
8.36     1.73a     81.00a     29.68      0.25    12.45     1.47(14)
8.08     1.87a     84.00a     30.01      0.25    12.16     1.49(14)
7.85     1.98a     87.00a     30.69      0.25    11.77     1.51(14)
7.64     2.08a     90.00a     31.46      0.25    11.41     1.53(14)
7.43     2.18a     93.00a     32.25      0.25    11.10     1.54(14)
7.24     2.27a     96.00a     32.88      0.25    10.86     1.56(14)
7.07     2.35a     99.00a     33.19      0.25    10.72     1.57(14)
6.91     2.42a    102.00a     33.53      0.25    10.74     1.58(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.381   Trim: zero
Vertical CG:  7.36   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.26f      9.00a     26.17      0.25    11.22     1.77(1)
12.73     3.25f     12.00a     20.84      0.25    11.34     1.76(1)
12.71     3.17f     15.00a     18.58      0.25    12.01     1.76(1)
12.67     3.06f     18.00a     17.58      0.25    12.32     1.77(1)
12.64     2.94f     21.00a     17.36      0.25    12.56     1.77(1)
12.58     2.79f     24.00a     17.53      0.25    12.74     1.79(1)
12.51     2.63f     27.00a     18.12      0.25    12.89     1.81(1)
12.44     2.47f     30.00a     18.97      0.25    13.38     1.83(1)
12.37     2.30f     33.00a     20.06      0.25    13.56     1.85(1)
12.30     2.12f     36.00a     21.33      0.25    14.19     1.88(1)
12.23     1.96f     39.00a     22.70      0.25    14.59     1.90(1)
12.16     1.78f     42.00a     24.16      0.25    14.60     1.92(1)
12.08     1.59f     45.00a     25.79      0.25    14.57     1.94(1)
11.99     1.37f     48.00a     27.52      0.25    14.48     1.97(1)
11.87     1.13f     51.00a     29.30      0.25    14.34     2.02(1)
11.72     0.84f     54.00a     31.21      0.25    14.15     2.03(4)
11.56     0.53f     57.00a     33.35      0.25    13.84     1.99(4)
11.36     0.17f     60.00a     35.77      0.25    13.51     1.95(4)
10.98     0.22a     63.00a     36.84      0.25    13.25     1.81(14)
10.54     0.59a     66.00a     37.52      0.25    13.04     1.51(14)
10.06     0.93a     69.00a     37.25      0.25    12.88     1.35(14)
9.53     1.18a     72.00a     35.63      0.25    12.82     1.38(14)
9.09     1.39a     75.00a     34.43      0.25    12.73     1.42(14)
8.73     1.56a     78.00a     33.85      0.25    12.59     1.44(14)
8.42     1.71a     81.00a     33.74      0.25    12.40     1.47(14)
8.14     1.84a     84.00a     33.98      0.25    12.16     1.49(14)
7.90     1.96a     87.00a     34.52      0.25    11.79     1.51(14)
7.67     2.06a     90.00a     35.20      0.25    11.45     1.52(14)
7.46     2.16a     93.00a     35.85      0.25    11.17     1.54(14)
7.27     2.25a     96.00a     36.39      0.25    10.95     1.55(14)
7.09     2.34a     99.00a     36.85      0.25    10.85     1.57(14)
6.97     2.40a    102.00a     38.54      0.25    10.88     1.58(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.391 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.77   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.60f      9.00a     28.13      0.25    10.91     1.87(1)
12.72     3.59f     12.00a     22.48      0.25    10.98     1.87(1)
12.73     3.52f     15.00a     20.05      0.25    11.40     1.84(1)
12.73     3.41f     18.00a     19.05      0.25    11.77     1.81(1)
12.73     3.29f     21.00a     18.93      0.25    12.05     1.78(1)
12.69     3.13f     24.00a     19.30      0.25    12.64     1.77(1)
12.63     2.93f     27.00a     20.05      0.25    12.81     1.77(1)
12.54     2.71f     30.00a     21.05      0.25    12.96     1.80(1)
12.45     2.48f     33.00a     22.25      0.25    13.52     1.83(1)
12.35     2.24f     36.00a     23.61      0.25    14.15     1.86(1)
12.26     2.02f     39.00a     25.12      0.25    14.82     1.89(1)
12.17     1.80f     42.00a     26.71      0.25    14.85     1.92(1)
12.07     1.56f     45.00a     28.46      0.25    14.81     1.95(1)
11.96     1.30f     48.00a     30.32      0.25    14.67     1.98(1)
11.80     0.99f     51.00a     32.19      0.25    14.48     2.05(4)
11.62     0.64f     54.00a     34.20      0.25    14.16     2.00(4)
11.41     0.25f     57.00a     36.46      0.25    13.79     1.96(4)
10.99     0.20a     60.00a     37.62      0.25    13.49     1.81(14)
10.46     0.66a     63.00a     38.13      0.25    13.28     1.45(14)
9.77     1.06a     66.00a     36.62      0.25    13.22     1.37(14)
9.11     1.38a     69.00a     34.42      0.25    13.24     1.42(14)
8.57     1.63a     72.00a     32.85      0.25    13.20     1.46(14)
8.12     1.85a     75.00a     31.77      0.25    13.07     1.49(14)
7.74     2.03a     78.00a     31.18      0.25    12.72     1.52(14)
7.41     2.19a     81.00a     31.03      0.25    12.41     1.54(14)
7.12     2.33a     84.00a     31.26      0.25    12.11     1.56(14)
6.86     2.45a     87.00a     31.80      0.25    11.80     1.58(14)
6.62     2.56a     90.00a     32.49      0.25    11.52     1.60(14)
6.41     2.66a     93.00a     33.15      0.25    11.27     1.62(14)
6.20     2.76a     96.00a     33.62      0.25    11.09     1.63(14)
6.02     2.85a     99.00a     33.86      0.25    11.01     1.65(14)
5.86     2.93a    102.00a     34.08      0.25    11.09     1.66(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.391 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.77   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.55f      9.00a     32.63      0.25    11.07     1.85(1)
12.73     3.55f     12.00a     26.63      0.25    11.07     1.85(1)
12.73     3.50f     15.00a     22.99      0.25    11.36     1.84(1)
12.73     3.40f     18.00a     21.71      0.25    11.73     1.81(1)
12.73     3.28f     21.00a     21.45      0.25    12.01     1.77(1)
12.69     3.12f     24.00a     21.83      0.25    12.61     1.77(1)
12.63     2.93f     27.00a     22.61      0.25    12.78     1.77(1)
12.54     2.71f     30.00a     23.62      0.25    12.94     1.80(1)
12.45     2.48f     33.00a     24.94      0.25    13.50     1.83(1)
12.35     2.25f     36.00a     26.42      0.25    14.14     1.86(1)
12.26     2.03f     39.00a     28.05      0.25    14.82     1.89(1)
12.17     1.80f     42.00a     29.84      0.25    14.84     1.92(1)
12.07     1.57f     45.00a     31.75      0.25    14.81     1.95(1)
11.96     1.30f     48.00a     33.90      0.25    14.67     1.98(1)
11.80     0.99f     51.00a     35.99      0.25    14.47     2.05(4)
11.62     0.65f     54.00a     38.29      0.25    14.13     2.00(4)
11.42     0.27f     57.00a     40.92      0.25    13.74     1.96(4)
11.04     0.16a     60.00a     42.56      0.25    13.39     1.85(14)
10.52     0.61a     63.00a     43.25      0.25    13.16     1.49(14)
9.87     1.02a     66.00a     42.09      0.25    13.05     1.36(14)
9.18     1.34a     69.00a     39.49      0.25    13.09     1.41(14)
8.64     1.60a     72.00a     37.60      0.25    13.07     1.45(14)
8.18     1.82a     75.00a     36.27      0.25    13.00     1.49(14)
7.79     2.00a     78.00a     35.54      0.25    12.66     1.51(14)
7.46     2.16a     81.00a     35.19      0.25    12.37     1.54(14)
7.16     2.31a     84.00a     35.33      0.25    12.09     1.56(14)
6.91     2.43a     87.00a     35.76      0.25    11.81     1.58(14)
6.66     2.55a     90.00a     36.29      0.25    11.56     1.60(14)
6.43     2.65a     93.00a     36.80      0.25    11.35     1.62(14)
6.23     2.75a     96.00a     37.21      0.25    11.19     1.63(14)
6.04     2.84a     99.00a     37.50      0.25    11.16     1.64(14)
5.92     2.90a    102.00a     39.43      0.25    11.24     1.65(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.398 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.69   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     4.03f      6.00a     26.62      0.25    10.71     1.99(1)
12.72     4.03f      9.00a     20.67      0.25    10.71     1.99(1)
12.72     4.00f     12.00a     16.89      0.25    11.00     1.98(1)
12.72     3.92f     15.00a     15.41      0.25    11.34     1.96(1)
12.72     3.82f     18.00a     14.89      0.25    11.96     1.93(1)
12.72     3.70f     21.00a     14.98      0.25    12.15     1.90(1)
12.73     3.57f     24.00a     15.46      0.25    12.28     1.86(1)
12.73     3.43f     27.00a     16.39      0.25    12.38     1.82(1)
12.73     3.27f     30.00a     17.64      0.25    12.47     1.77(1)
12.67     3.06f     33.00a     18.97      0.25    12.91     1.77(1)
12.58     2.81f     36.00a     20.38      0.25    12.99     1.79(1)
12.48     2.55f     39.00a     21.89      0.25    13.48     1.82(1)
12.37     2.28f     42.00a     23.48      0.25    13.72     1.86(1)
12.26     2.03f     45.00a     25.19      0.25    14.81     1.89(1)
12.16     1.78f     48.00a     26.92      0.25    14.83     1.92(1)
12.05     1.52f     51.00a     28.85      0.25    14.76     1.95(1)
11.92     1.22f     54.00a     30.91      0.25    14.57     2.00(1)
11.74     0.87f     57.00a     33.05      0.25    14.31     2.03(4)
11.54     0.49f     60.00a     35.54      0.25    13.84     1.98(4)
11.29     0.07f     63.00a     38.21      0.25    13.35     1.96(4)
10.80     0.37a     66.00a     39.03      0.25    13.03     1.69(14)
10.32     0.79a     69.00a     39.97      0.25    12.71     1.36(14)
9.71     1.09a     72.00a     38.60      0.25    12.60     1.37(14)
9.19     1.34a     75.00a     37.54      0.25    12.47     1.41(14)
8.73     1.56a     78.00a     36.91      0.25    12.29     1.44(14)
8.36     1.74a     81.00a     36.79      0.25    12.06     1.47(14)
8.02     1.90a     84.00a     37.04      0.25    11.68     1.50(14)
7.73     2.04a     87.00a     37.55      0.25    11.24     1.52(14)
7.45     2.17a     90.00a     38.23      0.25    10.85     1.54(14)
7.20     2.29a     93.00a     38.81      0.25    10.53     1.56(14)
6.95     2.41a     96.00a     39.24      0.25    10.31     1.58(14)
6.73     2.51a     99.00a     39.77      0.25    10.26     1.59(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.398 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.69   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     4.01f      9.00a     24.08      0.25    10.82     1.98(1)
12.72     3.98f     12.00a     19.28      0.25    10.99     1.98(1)
12.72     3.91f     15.00a     17.47      0.25    11.32     1.96(1)
12.72     3.81f     18.00a     16.80      0.25    11.94     1.93(1)
12.72     3.70f     21.00a     16.88      0.25    12.13     1.89(1)
12.73     3.57f     24.00a     17.43      0.25    12.26     1.86(1)
12.73     3.43f     27.00a     18.44      0.25    12.37     1.82(1)
12.73     3.27f     30.00a     19.77      0.25    12.45     1.77(1)
12.67     3.06f     33.00a     21.20      0.25    12.90     1.77(1)
12.58     2.81f     36.00a     22.80      0.25    12.99     1.79(1)
12.48     2.55f     39.00a     24.44      0.25    13.47     1.82(1)
12.37     2.28f     42.00a     26.24      0.25    13.73     1.86(1)
12.26     2.03f     45.00a     28.11      0.25    14.81     1.89(1)
12.16     1.79f     48.00a     30.09      0.25    14.83     1.92(1)
12.05     1.52f     51.00a     32.24      0.25    14.75     1.95(1)
11.92     1.23f     54.00a     34.60      0.25    14.56     2.00(1)
11.75     0.89f     57.00a     37.04      0.25    14.27     2.04(4)
11.55     0.52f     60.00a     39.91      0.25    13.78     1.99(4)
11.33     0.12f     63.00a     43.08      0.25    13.26     1.95(4)
10.88     0.30a     66.00a     44.38      0.25    12.89     1.74(14)
10.41     0.71a     69.00a     45.47      0.25    12.57     1.42(14)
9.83     1.04a     72.00a     44.55      0.25    12.42     1.36(14)
9.29     1.29a     75.00a     43.14      0.25    12.32     1.40(14)
8.84     1.51a     78.00a     42.37      0.25    12.16     1.44(14)
8.44     1.70a     81.00a     42.05      0.25    11.97     1.47(14)
8.11     1.85a     84.00a     42.15      0.25    11.68     1.49(14)
7.79     2.01a     87.00a     42.40      0.25    11.27     1.51(14)
7.52     2.14a     90.00a     42.80      0.25    10.92     1.53(14)
7.24     2.27a     93.00a     43.13      0.25    10.64     1.56(14)
6.99     2.39a     96.00a     43.54      0.25    10.49     1.57(14)
6.85     2.46a     99.00a     45.90      0.25    10.48     1.58(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.933   Trim: zero
Vertical CG:  7.69   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.82f      6.00a     29.94      0.25    10.99     1.93(1)
12.72     3.82f      9.00a     23.99      0.25    10.99     1.93(1)
12.72     3.80f     12.00a     19.26      0.25    11.20     1.92(1)
12.72     3.71f     15.00a     17.46      0.25    11.58     1.90(1)
12.72     3.61f     18.00a     16.71      0.25    11.88     1.87(1)
12.73     3.49f     21.00a     16.73      0.25    12.11     1.83(1)
12.73     3.36f     24.00a     17.24      0.25    12.29     1.80(1)
12.72     3.20f     27.00a     18.11      0.25    12.44     1.76(1)
12.66     3.00f     30.00a     19.18      0.25    12.90     1.77(1)
12.56     2.77f     33.00a     20.38      0.25    13.01     1.79(1)
12.47     2.52f     36.00a     21.75      0.25    13.51     1.82(1)
12.36     2.27f     39.00a     23.28      0.25    13.75     1.86(1)
12.27     2.04f     42.00a     24.86      0.25    14.83     1.89(1)
12.17     1.81f     45.00a     26.51      0.25    14.85     1.92(1)
12.07     1.56f     48.00a     28.34      0.25    14.81     1.95(1)
11.95     1.28f     51.00a     30.27      0.25    14.65     1.99(1)
11.78     0.95f     54.00a     32.23      0.25    14.44     2.04(4)
11.59     0.59f     57.00a     34.42      0.25    14.07     2.00(4)
11.37     0.19f     60.00a     36.87      0.25    13.64     1.96(4)
10.93     0.26a     63.00a     37.96      0.25    13.32     1.77(14)
10.43     0.69a     66.00a     38.67      0.25    13.05     1.43(14)
9.80     1.05a     69.00a     37.47      0.25    12.94     1.36(14)
9.21     1.33a     72.00a     35.85      0.25    12.89     1.41(14)
8.72     1.56a     75.00a     34.81      0.25    12.77     1.45(14)
8.31     1.76a     78.00a     34.21      0.25    12.61     1.48(14)
7.95     1.93a     81.00a     34.09      0.25    12.25     1.50(14)
7.64     2.08a     84.00a     34.35      0.25    11.85     1.53(14)
7.36     2.21a     87.00a     34.89      0.25    11.47     1.55(14)
7.11     2.33a     90.00a     35.57      0.25    11.13     1.57(14)
6.87     2.45a     93.00a     36.20      0.25    10.85     1.58(14)
6.64     2.55a     96.00a     36.64      0.25    10.65     1.60(14)
6.44     2.65a     99.00a     37.03      0.25    10.58     1.62(14)
6.28     2.72a    102.00a     38.61      0.25    10.66     1.63(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.933   Trim: zero
Vertical CG:  7.69   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.72     3.78f      9.00a     27.77      0.25    11.12     1.92(1)
12.72     3.77f     12.00a     22.21      0.25    11.19     1.92(1)
12.72     3.70f     15.00a     19.87      0.25    11.55     1.90(1)
12.72     3.60f     18.00a     18.94      0.25    11.85     1.87(1)
12.73     3.49f     21.00a     18.90      0.25    12.09     1.83(1)
12.73     3.35f     24.00a     19.43      0.25    12.27     1.80(1)
12.72     3.20f     27.00a     20.37      0.25    12.42     1.76(1)
12.66     3.00f     30.00a     21.53      0.25    12.88     1.77(1)
12.57     2.77f     33.00a     22.81      0.25    13.00     1.79(1)
12.47     2.52f     36.00a     24.33      0.25    13.51     1.82(1)
12.36     2.28f     39.00a     25.99      0.25    13.74     1.86(1)
12.27     2.04f     42.00a     27.74      0.25    14.83     1.89(1)
12.17     1.81f     45.00a     29.61      0.25    14.85     1.92(1)
12.07     1.56f     48.00a     31.65      0.25    14.81     1.95(1)
11.95     1.28f     51.00a     33.83      0.25    14.64     1.99(1)
11.78     0.96f     54.00a     36.06      0.25    14.42     2.05(4)
11.60     0.61f     57.00a     38.61      0.25    14.03     2.00(4)
11.39     0.22f     60.00a     41.48      0.25    13.57     1.96(4)
10.99     0.20a     63.00a     43.07      0.25    13.19     1.81(14)
10.50     0.63a     66.00a     43.99      0.25    12.92     1.48(14)
9.91     1.00a     69.00a     43.20      0.25    12.77     1.36(14)
9.30     1.29a     72.00a     41.19      0.25    12.73     1.40(14)
8.80     1.52a     75.00a     39.90      0.25    12.64     1.44(14)
8.37     1.73a     78.00a     39.11      0.25    12.51     1.47(14)
8.02     1.90a     81.00a     38.86      0.25    12.21     1.50(14)
7.70     2.05a     84.00a     38.93      0.25    11.83     1.52(14)
7.42     2.18a     87.00a     39.27      0.25    11.49     1.54(14)
7.16     2.31a     90.00a     39.78      0.25    11.19     1.56(14)
6.90     2.43a     93.00a     40.20      0.25    10.94     1.58(14)
6.67     2.54a     96.00a     40.59      0.25    10.78     1.60(14)
6.47     2.64a     99.00a     41.04      0.25    10.78     1.61(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.430 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.69   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.56f      9.00a     28.11      0.25    10.97     1.85(1)
12.73     3.55f     12.00a     22.39      0.25    11.04     1.85(1)
12.73     3.47f     15.00a     19.98      0.25    11.46     1.83(1)
12.73     3.37f     18.00a     19.01      0.25    11.83     1.80(1)
12.73     3.25f     21.00a     18.88      0.25    12.12     1.76(1)
12.68     3.08f     24.00a     19.16      0.25    12.70     1.77(1)
12.61     2.88f     27.00a     19.87      0.25    12.87     1.78(1)
12.52     2.66f     30.00a     20.87      0.25    13.02     1.81(1)
12.43     2.44f     33.00a     22.03      0.25    13.59     1.84(1)
12.34     2.21f     36.00a     23.41      0.25    14.25     1.87(1)
12.25     2.00f     39.00a     24.86      0.25    14.85     1.89(1)
12.16     1.78f     42.00a     26.46      0.25    14.87     1.92(1)
12.06     1.54f     45.00a     28.18      0.25    14.82     1.95(1)
11.95     1.28f     48.00a     30.00      0.25    14.68     1.99(1)
11.79     0.97f     51.00a     31.84      0.25    14.50     2.05(4)
11.61     0.63f     54.00a     33.84      0.25    14.18     2.00(4)
11.40     0.24f     57.00a     36.06      0.25    13.82     1.96(4)
10.98     0.21a     60.00a     37.16      0.25    13.53     1.81(14)
10.46     0.66a     63.00a     37.65      0.25    13.33     1.45(14)
9.78     1.06a     66.00a     36.14      0.25    13.27     1.37(14)
9.12     1.37a     69.00a     33.97      0.25    13.29     1.42(14)
8.59     1.63a     72.00a     32.42      0.25    13.25     1.45(14)
8.15     1.84a     75.00a     31.36      0.25    13.14     1.49(14)
7.77     2.02a     78.00a     30.77      0.25    12.79     1.52(14)
7.44     2.17a     81.00a     30.64      0.25    12.48     1.54(14)
7.16     2.31a     84.00a     30.87      0.25    12.17     1.56(14)
6.90     2.43a     87.00a     31.42      0.25    11.87     1.58(14)
6.67     2.54a     90.00a     32.11      0.25    11.58     1.60(14)
6.46     2.64a     93.00a     32.79      0.25    11.33     1.61(14)
6.26     2.74a     96.00a     33.27      0.25    11.15     1.63(14)
6.07     2.82a     99.00a     33.52      0.25    11.06     1.64(14)
5.91     2.90a    102.00a     33.73      0.25    11.14     1.65(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.430 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.69   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.50f      9.00a     32.50      0.25    11.12     1.84(1)
12.73     3.50f     12.00a     26.50      0.25    11.12     1.84(1)
12.73     3.46f     15.00a     22.90      0.25    11.42     1.82(1)
12.73     3.36f     18.00a     21.62      0.25    11.79     1.80(1)
12.73     3.24f     21.00a     21.34      0.25    12.08     1.76(1)
12.68     3.07f     24.00a     21.67      0.25    12.66     1.77(1)
12.61     2.88f     27.00a     22.40      0.25    12.84     1.78(1)
12.52     2.66f     30.00a     23.41      0.25    13.00     1.81(1)
12.43     2.44f     33.00a     24.71      0.25    13.57     1.84(1)
12.34     2.21f     36.00a     26.17      0.25    14.23     1.86(1)
12.25     2.00f     39.00a     27.77      0.25    14.84     1.89(1)
12.16     1.78f     42.00a     29.58      0.25    14.87     1.92(1)
12.06     1.55f     45.00a     31.45      0.25    14.82     1.95(1)
11.95     1.29f     48.00a     33.53      0.25    14.68     1.99(1)
11.79     0.98f     51.00a     35.61      0.25    14.49     2.05(4)
11.61     0.64f     54.00a     37.88      0.25    14.16     2.00(4)
11.41     0.26f     57.00a     40.48      0.25    13.77     1.96(4)
11.03     0.17a     60.00a     42.01      0.25    13.44     1.84(14)
10.52     0.61a     63.00a     42.67      0.25    13.21     1.49(14)
9.87     1.02a     66.00a     41.48      0.25    13.12     1.36(14)
9.20     1.34a     69.00a     39.01      0.25    13.15     1.41(14)
8.65     1.60a     72.00a     37.05      0.25    13.13     1.45(14)
8.21     1.81a     75.00a     35.79      0.25    13.06     1.48(14)
7.82     1.99a     78.00a     35.01      0.25    12.74     1.51(14)
7.49     2.15a     81.00a     34.74      0.25    12.44     1.54(14)
7.21     2.28a     84.00a     34.89      0.25    12.15     1.56(14)
6.94     2.41a     87.00a     35.31      0.25    11.88     1.58(14)
6.71     2.52a     90.00a     35.89      0.25    11.62     1.60(14)
6.48     2.63a     93.00a     36.42      0.25    11.40     1.61(14)
6.28     2.72a     96.00a     36.78      0.25    11.24     1.63(14)
6.09     2.82a     99.00a     37.12      0.25    11.21     1.64(14)
5.96     2.88a    102.00a     38.68      0.25    11.29     1.65(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 9.618 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.18   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.48     2.56f      6.00a     20.25      0.25    11.76     1.82(1)
12.48     2.55f      9.00a     14.85      0.25    11.87     1.82(1)
12.46     2.50f     12.00a     12.42      0.25    12.21     1.83(1)
12.43     2.43f     15.00a     11.11      0.25    12.49     1.84(1)
12.40     2.36f     18.00a     10.54      0.25    12.72     1.85(1)
12.37     2.29f     21.00a     10.33      0.25    12.91     1.86(1)
12.34     2.21f     24.00a     10.45      0.25    13.39     1.87(1)
12.30     2.13f     27.00a     10.77      0.25    13.58     1.88(1)
12.27     2.04f     30.00a     11.28      0.25    13.75     1.89(1)
12.23     1.96f     33.00a     11.92      0.25    13.95     1.90(1)
12.19     1.86f     36.00a     12.73      0.25    13.96     1.91(1)
12.15     1.75f     39.00a     13.55      0.25    13.95     1.92(1)
12.10     1.64f     42.00a     14.48      0.25    13.94     1.94(1)
12.05     1.51f     45.00a     15.45      0.25    13.90     1.95(1)
11.99     1.36f     48.00a     16.51      0.25    13.85     1.97(1)
11.91     1.20f     51.00a     17.62      0.25    13.76     2.01(1)
11.81     1.01f     54.00a     18.76      0.25    13.67     2.05(1)
11.69     0.79f     57.00a     20.06      0.25    13.53     2.02(4)
11.56     0.53f     60.00a     21.63      0.25    13.33     1.99(4)
11.41     0.25f     63.00a     23.41      0.25    13.09     1.96(4)
11.17     0.05a     66.00a     24.64      0.25    12.87     1.93(14)
10.82     0.35a     69.00a     25.12      0.25    12.70     1.70(14)
10.51     0.62a     72.00a     25.88      0.25    12.49     1.49(14)
10.19     0.86a     75.00a     26.53      0.25    12.26     1.34(14)
9.86     1.02a     78.00a     26.13      0.25    12.11     1.36(14)
9.58     1.15a     81.00a     26.23      0.25    11.91     1.38(14)
9.33     1.27a     84.00a     26.64      0.25    11.70     1.40(14)
9.12     1.37a     87.00a     27.32      0.25    11.45     1.42(14)
8.93     1.47a     90.00a     28.17      0.25    11.21     1.43(14)
8.75     1.55a     93.00a     29.06      0.25    10.98     1.44(14)
8.59     1.63a     96.00a     29.84      0.25    10.78     1.45(14)
8.44     1.70a     99.00a     30.36      0.25    10.65     1.47(14)
8.31     1.76a    102.00a     30.80      0.25    10.61     1.48(14)
8.21     1.81a    105.00a     32.40      0.25    10.68     1.48(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 9.618 @ Origin   Trim: Fwd 0.48 deg.
Vertical CG:  7.18   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.47     2.54f      6.00a     22.80      0.25    11.85     1.82(1)
12.47     2.54f      9.00a     16.89      0.25    11.88     1.82(1)
12.45     2.49f     12.00a     13.98      0.25    12.21     1.83(1)
12.43     2.43f     15.00a     12.50      0.25    12.49     1.84(1)
12.40     2.36f     18.00a     11.83      0.25    12.72     1.85(1)
12.37     2.29f     21.00a     11.58      0.25    12.90     1.85(1)
12.34     2.21f     24.00a     11.77      0.25    13.40     1.87(1)
12.30     2.13f     27.00a     12.12      0.25    13.58     1.88(1)
12.27     2.05f     30.00a     12.66      0.25    13.74     1.89(1)
12.23     1.95f     33.00a     13.36      0.25    13.95     1.90(1)
12.19     1.86f     36.00a     14.18      0.25    13.96     1.91(1)
12.15     1.75f     39.00a     15.14      0.25    13.95     1.92(1)
12.10     1.64f     42.00a     16.16      0.25    13.94     1.94(1)
12.05     1.51f     45.00a     17.25      0.25    13.90     1.95(1)
11.99     1.37f     48.00a     18.44      0.25    13.85     1.97(1)
11.91     1.20f     51.00a     19.67      0.25    13.76     2.01(1)
11.81     1.01f     54.00a     20.97      0.25    13.67     2.05(1)
11.69     0.79f     57.00a     22.48      0.25    13.52     2.02(4)
11.57     0.54f     60.00a     24.17      0.25    13.32     1.99(4)
11.42     0.26f     63.00a     26.23      0.25    13.08     1.96(4)
11.18     0.04a     66.00a     27.78      0.25    12.83     1.94(14)
10.85     0.32a     69.00a     28.35      0.25    12.66     1.72(14)
10.53     0.60a     72.00a     29.27      0.25    12.45     1.50(14)
10.23     0.85a     75.00a     30.10      0.25    12.22     1.33(14)
9.89     1.01a     78.00a     29.64      0.25    12.08     1.36(14)
9.61     1.14a     81.00a     29.61      0.25    11.90     1.38(14)
9.37     1.25a     84.00a     30.01      0.25    11.69     1.40(14)
9.15     1.36a     87.00a     30.65      0.25    11.46     1.41(14)
8.95     1.45a     90.00a     31.50      0.25    11.23     1.43(14)
8.78     1.54a     93.00a     32.38      0.25    11.02     1.44(14)
8.61     1.62a     96.00a     33.11      0.25    10.84     1.45(14)
8.46     1.69a     99.00a     33.66      0.25    10.72     1.46(14)
8.33     1.75a    102.00a     34.19      0.25    10.73     1.47(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.381   Trim: zero
Vertical CG:  7.36   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.29f      6.00a     28.49      0.25    11.10     1.78(1)
12.73     3.29f      9.00a     22.54      0.25    11.10     1.78(1)
12.73     3.27f     12.00a     18.18      0.25    11.34     1.77(1)
12.71     3.18f     15.00a     16.40      0.25    12.03     1.76(1)
12.68     3.06f     18.00a     15.57      0.25    12.34     1.77(1)
12.64     2.94f     21.00a     15.39      0.25    12.57     1.77(1)
12.58     2.80f     24.00a     15.55      0.25    12.76     1.79(1)
12.51     2.63f     27.00a     16.17      0.25    12.90     1.81(1)
12.44     2.47f     30.00a     16.97      0.25    13.40     1.83(1)
12.37     2.30f     33.00a     17.95      0.25    13.57     1.85(1)
12.30     2.12f     36.00a     19.09      0.25    14.20     1.88(1)
12.23     1.96f     39.00a     20.32      0.25    14.59     1.90(1)
12.16     1.78f     42.00a     21.66      0.25    14.60     1.92(1)
12.08     1.58f     45.00a     23.12      0.25    14.57     1.94(1)
11.99     1.37f     48.00a     24.66      0.25    14.48     1.97(1)
11.87     1.12f     51.00a     26.21      0.25    14.34     2.02(1)
11.72     0.84f     54.00a     27.89      0.25    14.16     2.03(4)
11.55     0.51f     57.00a     29.78      0.25    13.86     1.99(4)
11.35     0.15f     60.00a     31.86      0.25    13.55     1.95(4)
10.94     0.25a     63.00a     32.59      0.25    13.32     1.78(14)
10.50     0.63a     66.00a     33.09      0.25    13.13     1.48(14)
9.99     0.96a     69.00a     32.57      0.25    12.99     1.35(14)
9.47     1.21a     72.00a     31.12      0.25    12.92     1.39(14)
9.04     1.41a     75.00a     30.22      0.25    12.81     1.42(14)
8.67     1.59a     78.00a     29.72      0.25    12.66     1.45(14)
8.36     1.73a     81.00a     29.68      0.25    12.45     1.47(14)
8.08     1.87a     84.00a     30.01      0.25    12.16     1.49(14)
7.85     1.98a     87.00a     30.69      0.25    11.77     1.51(14)
7.64     2.08a     90.00a     31.46      0.25    11.41     1.53(14)
7.43     2.18a     93.00a     32.25      0.25    11.10     1.54(14)
7.24     2.27a     96.00a     32.88      0.25    10.86     1.56(14)
7.07     2.35a     99.00a     33.19      0.25    10.72     1.57(14)
6.91     2.42a    102.00a     33.53      0.25    10.74     1.58(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 8.381   Trim: zero
Vertical CG:  7.36   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.26f      9.00a     26.17      0.25    11.22     1.77(1)
12.73     3.25f     12.00a     20.84      0.25    11.34     1.76(1)
12.71     3.17f     15.00a     18.58      0.25    12.01     1.76(1)
12.67     3.06f     18.00a     17.58      0.25    12.32     1.77(1)
12.64     2.94f     21.00a     17.36      0.25    12.56     1.77(1)
12.58     2.79f     24.00a     17.53      0.25    12.74     1.79(1)
12.51     2.63f     27.00a     18.12      0.25    12.89     1.81(1)
12.44     2.47f     30.00a     18.97      0.25    13.38     1.83(1)
12.37     2.30f     33.00a     20.06      0.25    13.56     1.85(1)
12.30     2.12f     36.00a     21.33      0.25    14.19     1.88(1)
12.23     1.96f     39.00a     22.70      0.25    14.59     1.90(1)
12.16     1.78f     42.00a     24.16      0.25    14.60     1.92(1)
12.08     1.59f     45.00a     25.79      0.25    14.57     1.94(1)
11.99     1.37f     48.00a     27.52      0.25    14.48     1.97(1)
11.87     1.13f     51.00a     29.30      0.25    14.34     2.02(1)
11.72     0.84f     54.00a     31.21      0.25    14.15     2.03(4)
11.56     0.53f     57.00a     33.35      0.25    13.84     1.99(4)
11.36     0.17f     60.00a     35.77      0.25    13.51     1.95(4)
10.98     0.22a     63.00a     36.84      0.25    13.25     1.81(14)
10.54     0.59a     66.00a     37.52      0.25    13.04     1.51(14)
10.06     0.93a     69.00a     37.25      0.25    12.88     1.35(14)
9.53     1.18a     72.00a     35.63      0.25    12.82     1.38(14)
9.09     1.39a     75.00a     34.43      0.25    12.73     1.42(14)
8.73     1.56a     78.00a     33.85      0.25    12.59     1.44(14)
8.42     1.71a     81.00a     33.74      0.25    12.40     1.47(14)
8.14     1.84a     84.00a     33.98      0.25    12.16     1.49(14)
7.90     1.96a     87.00a     34.52      0.25    11.79     1.51(14)
7.67     2.06a     90.00a     35.20      0.25    11.45     1.52(14)
7.46     2.16a     93.00a     35.85      0.25    11.17     1.54(14)
7.27     2.25a     96.00a     36.39      0.25    10.95     1.55(14)
7.09     2.34a     99.00a     36.85      0.25    10.85     1.57(14)
6.97     2.40a    102.00a     38.54      0.25    10.88     1.58(14)
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GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.430 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.69   Permeability: 0.950
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.56f      9.00a     28.11      0.25    10.97     1.85(1)
12.73     3.55f     12.00a     22.39      0.25    11.04     1.85(1)
12.73     3.47f     15.00a     19.98      0.25    11.46     1.83(1)
12.73     3.37f     18.00a     19.01      0.25    11.83     1.80(1)
12.73     3.25f     21.00a     18.88      0.25    12.12     1.76(1)
12.68     3.08f     24.00a     19.16      0.25    12.70     1.77(1)
12.61     2.88f     27.00a     19.87      0.25    12.87     1.78(1)
12.52     2.66f     30.00a     20.87      0.25    13.02     1.81(1)
12.43     2.44f     33.00a     22.03      0.25    13.59     1.84(1)
12.34     2.21f     36.00a     23.41      0.25    14.25     1.87(1)
12.25     2.00f     39.00a     24.86      0.25    14.85     1.89(1)
12.16     1.78f     42.00a     26.46      0.25    14.87     1.92(1)
12.06     1.54f     45.00a     28.18      0.25    14.82     1.95(1)
11.95     1.28f     48.00a     30.00      0.25    14.68     1.99(1)
11.79     0.97f     51.00a     31.84      0.25    14.50     2.05(4)
11.61     0.63f     54.00a     33.84      0.25    14.18     2.00(4)
11.40     0.24f     57.00a     36.06      0.25    13.82     1.96(4)
10.98     0.21a     60.00a     37.16      0.25    13.53     1.81(14)
10.46     0.66a     63.00a     37.65      0.25    13.33     1.45(14)
9.78     1.06a     66.00a     36.14      0.25    13.27     1.37(14)
9.12     1.37a     69.00a     33.97      0.25    13.29     1.42(14)
8.59     1.63a     72.00a     32.42      0.25    13.25     1.45(14)
8.15     1.84a     75.00a     31.36      0.25    13.14     1.49(14)
7.77     2.02a     78.00a     30.77      0.25    12.79     1.52(14)
7.44     2.17a     81.00a     30.64      0.25    12.48     1.54(14)
7.16     2.31a     84.00a     30.87      0.25    12.17     1.56(14)
6.90     2.43a     87.00a     31.42      0.25    11.87     1.58(14)
6.67     2.54a     90.00a     32.11      0.25    11.58     1.60(14)
6.46     2.64a     93.00a     32.79      0.25    11.33     1.61(14)
6.26     2.74a     96.00a     33.27      0.25    11.15     1.63(14)
6.07     2.82a     99.00a     33.52      0.25    11.06     1.64(14)
5.91     2.90a    102.00a     33.73      0.25    11.14     1.65(14)





	   	  
04/13/14 11:01:08 University of New Orleans - Educational Use Only      Page 8
GHS 13.82D no title
FLOODABLE LENGTHS
Baseline draft: 7.430 @ Origin   Trim: Aft 0.48 deg.
Vertical CG:  7.69   Permeability: 0.850
Origin   Degrees      F L O O D E D                       Flood Pt
Depth-----Trim-----Center-----Length----Margin------GMt---Height
12.73     3.50f      9.00a     32.50      0.25    11.12     1.84(1)
12.73     3.50f     12.00a     26.50      0.25    11.12     1.84(1)
12.73     3.46f     15.00a     22.90      0.25    11.42     1.82(1)
12.73     3.36f     18.00a     21.62      0.25    11.79     1.80(1)
12.73     3.24f     21.00a     21.34      0.25    12.08     1.76(1)
12.68     3.07f     24.00a     21.67      0.25    12.66     1.77(1)
12.61     2.88f     27.00a     22.40      0.25    12.84     1.78(1)
12.52     2.66f     30.00a     23.41      0.25    13.00     1.81(1)
12.43     2.44f     33.00a     24.71      0.25    13.57     1.84(1)
12.34     2.21f     36.00a     26.17      0.25    14.23     1.86(1)
12.25     2.00f     39.00a     27.77      0.25    14.84     1.89(1)
12.16     1.78f     42.00a     29.58      0.25    14.87     1.92(1)
12.06     1.55f     45.00a     31.45      0.25    14.82     1.95(1)
11.95     1.29f     48.00a     33.53      0.25    14.68     1.99(1)
11.79     0.98f     51.00a     35.61      0.25    14.49     2.05(4)
11.61     0.64f     54.00a     37.88      0.25    14.16     2.00(4)
11.41     0.26f     57.00a     40.48      0.25    13.77     1.96(4)
11.03     0.17a     60.00a     42.01      0.25    13.44     1.84(14)
10.52     0.61a     63.00a     42.67      0.25    13.21     1.49(14)
9.87     1.02a     66.00a     41.48      0.25    13.12     1.36(14)
9.20     1.34a     69.00a     39.01      0.25    13.15     1.41(14)
8.65     1.60a     72.00a     37.05      0.25    13.13     1.45(14)
8.21     1.81a     75.00a     35.79      0.25    13.06     1.48(14)
7.82     1.99a     78.00a     35.01      0.25    12.74     1.51(14)
7.49     2.15a     81.00a     34.74      0.25    12.44     1.54(14)
7.21     2.28a     84.00a     34.89      0.25    12.15     1.56(14)
6.94     2.41a     87.00a     35.31      0.25    11.88     1.58(14)
6.71     2.52a     90.00a     35.89      0.25    11.62     1.60(14)
6.48     2.63a     93.00a     36.42      0.25    11.40     1.61(14)
6.28     2.72a     96.00a     36.78      0.25    11.24     1.63(14)
6.09     2.82a     99.00a     37.12      0.25    11.21     1.64(14)
5.96     2.88a    102.00a     38.68      0.25    11.29     1.65(14)
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